es 
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Hydro-Glider Skims the Waves at 70 Miles an Hour 


The BIGGEST of all Christmas Gifts- 


Radiola V 
Radio receverwith three tubes (two nagesof 
tmplfaton)” Ey mal oa Sis 
Se hls oe dec 


$142.50 


When you buy vacuum 
tuber, be sure they are 
marked: 
RADIOTRON 
and bear the trademark: 


@ 


‘This symbol of quay 
1s your protection: 


‘Send for the free booklet 
that describes every Radiola 


"RADIO CORPORATION OF AMERICA 
‘Dept 2080, "Adress ofice nearest 0 
‘Plone send me Your free Radio Beckie. 


Name __ 
Sereee Adres 


coy RED. 


Sore 


Radiola 


RadiolaV 


HRISTMAS gave usthe idea! A new loudspeaker 

with the Radiola V—instead of the headphones! 
Greater value than ever—and twice the fun! Tune 
in—and everybody listen! 


A Radiola V—powerful and sensitive long distance 
receiver—is the Christmas present the whole family 
wants. Grandpa wants it. Father wants it. Mary 
wants the dance music from the big cities. John 
wants the sports news as it comes from the field. 
Everybody wants it all—news—lectures—plays—fine 
classical music—operas—church sermons and bed- 
time stories. Everything from everywhere! Radiola 
V gets it all, from hundreds—sometimes thousands 
—of miles away. 


There are 20,000 satisfied users of the Radiola V 


Radio Corporation of America 
Sales Oftees: 
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‘The SIXTH SENSE of INDUSTRY | SX SENSES 


ySeeing 


ar iets, 
Control Smelling 
If Seeing was Believing 


Tasting 
and — 
Tycos 


[str tector ee ra adeik: 
tity production demanded uniformity of quality, Control 
intend tan equity sfondtcisaweatn te TV COS 


eyesight of the man who was tempering the blade He watched 


the miccestive color changes as he held the heated metal in ot. 
It'von Na Job fo “hola™'the temper by plunging the Bladen «AM the Home 
water when it reached the color he belleved would give the agg .gue Thermomaes 
temper wanted. z wing he 


But after all, the workman was human —and being human his 
judginent was not always right-—and when he misjudged the 
roment for cooling the tee blade, the blade never gave sti 
factory serv 

t may have “looked” like a good blade; it may have “felt” 
tu a peed bode but when wel ie wees't up to standard 


Foner ar 


Modern 1 


by substituting Tycos—the sixth sense of industry. 

Tn making cutlery, bread, phonograph records or anything 

struments will give 

sense of sight guess 

Temperature Indicating, 
rolling Instruments are used. 


Recording and Cot 


‘This sixth sense of industry —Tycos Temperature Control, 
ensures the uniformity of quality that i absolutely essential 
to manufacturing on a quantity basis. 


MANUFACTURERS 
eee Fever The 


Bulletins on re 


What is your problem of applying this “sixth sense 
plant?” What do you make? “Write us and informati 


Tycos engineers are ready to show you how it will save money in 
| your plant. There ino charge for such service 


aianingemces Cones 


‘Byeos Temperature Instruments 


NDICATING + RECORDING + CONTROLLING 


JANUARY, 1924; 
25 cents a Copy; 


N_ 1843 an_ official 


Patent Office resigned “because every- your idea 


Vol. 104, No. 1 
$2.50 a Year 


of the United States knew abou 


thing possible had. been invented.” He 


matter of months until the Patent Office 


PopuLaR SCIENCE MONTHLY 


Most Wonderfully Mluserated Magazine in the World 


Published in New York City at 
225 West Thirtyeninth Street 


Does it ever occur to you that 
ight be worth money to you? 


added that in his judgment it_was only a you may say that the thing you have 


worked out in your own mind is trivial. 


would be forced to close through lack of business. Perhaps it is, but it is from trivial things that 


And that was before 
American patents had 
been granted on the 
sewing machine, type- 
writer, electric locomo- 
tive, air brake, wireless 
telegraphy, internal 
combustion engine, 
plane, cash register, in- 
candescent lamp, mo- 
tion-picture machine, 
and more than a million 
and a half other in- 
ventions that we now 
consider commonplace! 


we 
‘OU, no doubt, will 
agree that the 
Patent Office employee 
was shortsighted. 
But how about your- 
self? Have you ever 
looked into the future? 
Have you ever pictured 
yourself making an im- 
portant contribution 


to the comfort and happiness of mankind by 


In Next Month’s Issue 


Astronomy from the Cellar—The fascin 
ating story of a New England governor's 
underground observatory. 
Our Senses—Gateways of Knowledge 
‘A usable article in Dr. James J. Walsh's 
psychological series. “The Story of the 
Mind” tells how you can use your mind to 
get greater happiness, better health, and 
Digger success out of life. 
Your Radio Troubles — Jack Binns, 
America’s most popular writer on radio, will 


tell where they come from and how to avoid 
them, 


Frozen Radiators—Balky Engines—An 
expert tells how to prevent annoying and 
costly automobile troubles in winter. 
Secrets of the Mighty Atom—The most 
remarkable photographs ever published, 
showing the nature and movements of 
atoms, reproduced through the courtesy of 
Sir Ernest Rutherford, great British 
physicist. 

‘And 200 other fascinating articles and pictures 


valuable inventions 
often spring. More 
than 50 years ago a 
man got the idea that a 
rubber at the end of a 
pencil might be a con: 
venience. This may 
have been a trivial 
thought, but it netted 
him a fortune. The 
safety razor, the foun- 
tain pen, the metal cap 
for bottles are simple 
things; yet they have 
brought wealth to their 
inventors and manu- 
facturers. 

* 


HOUSANDS of 

devices of this 
sort still remain to be 
invented. — Successful 
inventors have reduced 
the business of inven- 
tion to a formula. Look 
about you until you 


observe some human need, they say; then go 


developing an invention? | You may say you about satistying that need. "That short sen- 


have no talent for invention. But is that really tence tells tl 


the truth? 
* 


WHEN you do 


story of every invention. 


Probably you need not look beyond your- 
* self to recognize some human need that 


something about the invention might satisfy. Is there something 


house—when you devise a temporary that would add to your own comfort 
way to stop the windows from rattling, or stop happiness? Invent it. If it is useful 
i 


a leak in the plumb- 


you, it will be use 


ing—you are doing 
something inventive. 
Does it ever occur 
to you that what 
you are doing might 

something that 
thousands of others 
would do if they 


Poputar ScieNcE MONTHLY 
ow sols, erty sebserition to 
orate 


a possess, an 


ee ates bre Molen isaac 
cnn a set eed nero 
Pee ca a 
ce Es I 


to others. Moreover, 
the rewards of in- 
vention are paid not 
only in money, but 
in the priceless satis- 
faction that results 
from successful cre- 
ative work. 
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Is This The Easiest and Quickest 
Way Io Increase Your Income? 


$9,000 First Year 
Ellis Sumner 
Chicago, left 082 
rade 99,0001 


$100 A Month to $100 a Week in 


Only 3 Months 


H, D, Miller, another Chicago be 


Cook, 20 E, Jackson Blvd, 
‘2 week job and last year 


Fseenographer in July, 


$6,500 a Year 


$25 a week. He took up this trai 
makes five times that much, 


J.H. Cash, of Atlanta, Ga., exchang 
a Tewih job for one: which’ pay Bi 


M, V. Stephens, of Albany, Ky., was making 
ig and now 


Small Pay to Big Earnings 
his $75 
$500. a 


making $100 4 tho onthe 

19a Sin September, 3 smonth ater, he wa 

making $100 a week aa salesmen, L cclhaamaah << gua dechia 
$150 to $500 a Month OH, Matfoot of Boston, Mas. stepped into 

sed Gams of Sgamn City, Mo, ppd St. poo a 

roma $180 ironth clerlship into a telling Job thorough {s this taising. 

eRe SR reese eee: Setete ace tae ok en eres 


20,000 Men Say Yes! 


T ME ask you this one ques- 
tio n? “Do you want more 
money"? Ifyou do here isa certain 
quick and easy way to get it. And 
20,000 men have proved it 

In the space above are given ex- 
tracts from only a few of the thou- 
sands of letters in our file 
‘men were formerly mecha 
bookkeepers, farm hands, miners, 
ministers—even policemen, firemen 
and street car men, Yet they found 
that the method I am about to de- 
scribe to you brings big money to 
the small pay, routine worker, just as 
surely as night follows day. 


20 Weeks—Then Big Pay 


Don't get the idea that there 
anything mysterious about _ this. 
Don’t think that this Association is 
making an unusual statement when 
I say that it has helped thousands 
of men to raises in pay of amounts 
all the way from $25.00 a week 
extra up to four, five, and ten 
times what they formerly earned. ‘There 
ig nothing unusual about it—nothing 
hard about it, and it does not require 
that a man have a college education or 
anything of the sort. I say this definitely 
‘and without fear of contradiction: If y 
havegn ordinary grammar school educa- 
tiom™f you can read and write, in 20 
short weeks, will put you on the way 
to a position paying $4,500 to $10,000 a 
year—from $75 to $200.a wee 


The Biggest Money of Your 
Life 


What is the secret? Simple enough. 
‘These men that I tell you about kne 
that the biggest money in business was 


muster certain invincible secrets of selling. 


in selling. And though they felt that 
they couldn’t sell a thing they learned 
the simple secrets that made them 
Master Salesmen 


it luck. But thousands have done it. 

Most of these men, like yourself, were 
frankly skeptical, yet every one of them 
‘after reading the remarkable Free book 
that I am willing to send you discovered 
the fallacy of the vicious old idea that 
salesmen are “born.” They learned that 
Master Salesmen—the big money mak- 

‘And in. the am: 

easy way of lea 
through the National 
on Method, they found 
their golden opportunity to step out of 
the rut of low pay jobs 


Yet 


anship is yoverned by rules and 
laws. There are certain ways of saying 
and doing things, certain ways of ap- 
proaching a prospect to get his undivided 


objections, batter down prejudices, and 
‘overcome competition. 

Just as you learned the 
you can learn salesmanship. 3 
through the NATIONAL DEM 
STRATION. METHOD—an exclusi 
T. A. System of 
—you gain actual 
experience in overcoming sales problems 
while studying. 


Years of Selling Experience 


J.B. Greenslade, President of the 
Tssoctaion thal brings ths bas iag 
‘massage to readers af thts magesine, 


from small pay to a real man’s income, 
‘And thousands have proved that it is the 
‘easiest and quickest way to make the 
y income that brings you the real com 
forts of life. 


Remarkable Book, “Modern 
Salesmanship” Sent Free 


With my compliments I want to give 
You a most remarkable book, "Modern 
Salesmanship.” Write or eall for it. Tt 
will not obligate you in any way. 

‘This amazing book will show you how 
you can easily become a Master Sales- 
man—a big money maker—how the N. 
S.T. A. System of Salesmanship Train- 
ing will give you years of selling expe 

r weeks; how our FREE em- 
ployment service 
secure a good selli 
are qualified and 
tive you stcceas stories of former routine 


nothing, and it may be the turning, 
point in your life, as it was in the lives 
‘of the men whose stories you have 
read. 


National Salesmen’s Training ioe ‘n 
Dept. 15-4 


Send_me 
and proot 
re me the easient and quickest 


that you can 


way to realising my" big money ambitions. 
in a Few Weeks oa 
‘The N.S. T. A. System of Salesman- 
ip Training and Employment Service Adires. . 
will enable you to quickly step into the 
ranks of successful salesmen—will give City States seseee 
you a big advantage over those who lack 
this training. It will enable you to jump —Age...... Oscupation... 
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Make More Money Doing Werk You Lite 
Heres How te Succeed! 


Men Wanted—Mechanically Inclined 


He will bulla « 


‘OU want to make more moves jl and arn sure tr 
Want to do the work sou ike, Yo wn te mere 
hope to be independent, to be your owe 


The smart nan wil quit 


der hia future and ph 


tow. Perhaps you want to travel ad tian today. Dor! 
the world, Vou want to get out of the 
Sou "want a. jab. with 4 real. future 


3 


a'"gumge’ or ‘Ureservice shop. Auto me- 
chanics are needed everywhere, and men 
‘sho want to travel and bee the wotld but don't 
Nant the responsibility ef owning their own 
piace find jot at $50 a week and up quicker 
than any other line of work 


What Others Have Done 


There are opportunities everwhere. Other fellows with money’ ate often 
teotng for ated ines tated tes mechanical ne 


‘am for Men, 
not wage slaves" 


Minny 


ining rcv at the Sweeney Sch 


to be re 
Fnaing their own 
teresting figures f 
Famous and succes 
Sweeney’ Auto School at Kansas City 


Million Dota 


A. Notter write bin ie 
‘Wat theye bors have done yeu dor "It Jon ke mechanics, write me (oe 


I Started With $76.65 


a 18 years ago. 1 bai) nothing but a 
‘a determbnation to make goody two 
darand' $7008 tn ease To 
Venvie'm socetee byt 
the mont practical 


{rom cities who Want to get into overs 


‘and boys from the farm who 
‘want the itles anda 


tages of city. We, tam 
ielied laborers of all kind 
‘whose jobe a terike of bad 


aay for my big Ire catalog. Stal the Coupon today of post card wll dar 


What Is the Sweeney System? 


“The Saeever Sr 
to bet ncn Tne Automoh 


if you want 
time and 


any, weeks work 
We tld really 


we 


For Fathers and Mothers 


her of ten children. Taurronnd the men In my achool with the 
Siem and peed them he sniy and square 


‘bone make him 


oe 


Get “This Free Catalog 


pty send name oi a 


in igh rated a-pate cata anda Tree copy off 

Fexponibiity, hag the best of Te. tae what ‘men at work and 9 
csr tie ready to fament Jobs. To 

be parsner ur owner ins garauy, “To be Indepetfent bases for 

Mellie noe working tes factory th Se oleate 


‘allroad where's were ma Sooepted 


nod 
{roubles "ay vend hot 


Of the 40000 Sweeney 


sgt druiieery, Te 
id Sree makes 


tenerny and enersene 
yor 


tay it to be ‘tanding and importance 


A Billion Dollar Business 


Ibusineas js, America’s 
‘capa of the Satiosal Baskets the 


DEAK E. J. SWEENEY 


More money ie jst what T nee 


age omcrs Ure fepaires, dealers, demonstrator, 


Own Your Busineca owlite Ondeplont 
a Bee the World -Earn 650.0 Weck vl! 
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There never was Te time wi 


Men like you are needed right now to fill big-paying jobs in the electrical field. 
hen opportunities 


sey now. Goad job 


RS gourmet ao ths ond 
fold ones 
received. 


ttm ge gar z tha rear cticens 


ven 
With 
gd ng ll ted 


for: were as 
here & to men ere) kaon wht 


fat! Hie 


‘only one of thousands of such 


You Can Be a Big Money Maker 


have trained over 20,000 men in electricity—thousands of successful men all over 
‘successful too. In 


the world attribute their success to m 
nga te airy, too 


tee $125 


A Month to 


Age or Tack of Cinatbe 


No matt 
Hiture for youn clocencicy It 
success, Ica help you toa 


Cash In on Your SpareTime 


Use your spare time to get a better job. Most 
dh spare time every day to sell 


‘yourself at thia price. Watch how quick. 
Jou will earn the back if you 
“aq! But the time into study. 
Electrical Working 
Outfit Free 


Every man who enrolls for 
my electrical 


the Story of 
WE Pence 


motor and. other “things 

fot usually found in a be- 

nee ae . Binners outfit. These are 

‘er? eta business of my oun that gies me | te same tocls and, the 
lear profit of over $730 @ month. 

have more work than Tean do. The people 

‘around Chehalis come to me fo fc thei start- 


(ers, generators 
‘they know that Tknow hove to do it right. 


thing rac. sod 
Fight from the start 


WORKS, Dept. 31 


L. L. COOKE, Chief Engineer “of 
CHICAGO ENGINEERING 7 =" 


No Handicap 


joung you are, or what education you have, there is 
yea can ead ad write can put 7s onthe rad 
tion that will make people admire yi 


{you and look up to you, 
I Guarantee Your 
Complete Satisfaction 


am eo sure I can makea big pay electrical 

expert out of you that guarantee Your suc- 

‘cess. I agree under bond to return every 

ent you pay me for tuition when you have 
‘sai 


made. t 
dollar institution will. 


Act Right Now 


Tease mad ae ow Ma tne bt 


Dear Sic, Send 
4 a 
"all ore 


P homme 


2180 Lawrence Ave, Chicage 44 psices, 


eBooks snd fll parteatare 
‘of you Free Ostatapd Home study Couroe 
at obligation on my 


loney. Making Opportunities 


eae 


Sea 


SR on gr a eke 


fF an torr eae 


RADIO AND SUPPLIES. 


Peau ed ee 


dea 


eee as ake ies. Ae 


re tr Sebel fo 2 


POPULAR SCIENCE MONTHLY 


for Popular Science Readers 


Another $25.00) 
IN PRIZES 


Sig GS toe Te 


DUPLICATING DEVICES 


SSS 


A re! TA 
First read every one of the “Money Mak- | “Txrrnisrexrens, commie guoplim fur Uh 
a sere free BS 


POPULAR SCIENCE MONTHLY | aa Shippte hie 
225 West 39th Street, New York City 


Fir, Prise of $10.00 goes to Boner 


SE or 


funn tor oon, FS 
a fm Sr Sear 


SORE MALES 


Crow, Elon, Pa, wins the Second 
foe the towing ice regarding the 
jocment of Victor J. Evans & Company: 


iiessermens 
Eas See 


ul 


t 
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Again She Orders — 
“A Chicken Salad, Please” 


OR him shee wearing her new foc 
Mi she eying to ok he pre. 
nly she an imp 
fost afte 
Deron the table e smiles at hes, pood of 
her prensa pad. to nace tat” ethers 
tStnfe"And the eile bach it tnily, 2. 
Biteelfconrclonly 


What wonderful poise he has! What com- 
plete selftpossession! If only she could be #0 
thoroughly at ease 


hep ol 
pn fee ey es 
eee as oe ee 
“hale sad pase” fhe hee br 
sah S ears pee Be tte 
se ae ae et 

Ve wal ik she dds tnow bn ode 
a Reser it ee it taee beg ae 
Soe Rhee eee 
Be ioe ecm eae 


of her new frock nervously 
not notice how 


doy that there 
is'only one way. to iets pete ond 
fuse of manner, and that is to know definitly 
what to do and say on every oceasion 


‘Are You Comolous of Your 
Crudities? 


It is not, pethaps, so serious a fault to be 
unable to order a correct dinner. Bur it is 
juat such little things as, these that betray 
ue—that reveal our erudities to others, 


Are you sure of yourself? Do you know 
precisely what to do and say wherever. you 
happen to be? “Or are you always hesitant 
and ill at ease, never quite sure that you 
haven't bluadered? 


the discovered, 


Every day in our eontact with men and 


A Social Secretary 
for Life! 


‘The Famous Book of Etiquette 
‘Nearly 500,000 Sold for $3.50 


NOW Ss] 98 
ONLY —— 


HUiie nn "Ee te ee 


ne he ke sm 


lag fit Sat Bape 
Soy at the Svea Masia ket 


women we mect File o 
Expected problems of e 
ect, Unless we are 
pared to mect them, fis 
FRevitable that we soffer 


the armor 


that provetsu 
Embirrawments Ie mabes 
Tittle erudities tha are 
robbing ts of our pole 
tnd ease. Te tells us bow 
to. smooth away. these 
crudites and achieve a 
Imaner of coace and 
ater doubt and ‘uncer 
tainty, tells un exactly 
‘what we want to know 


ners make pood mixers.” 

Weall know how true this 
me likes to 4880 

ina person who fe 

ious and emba 

i; whose crudities 

are obvious to all 


Do You Make Friends Easily? 


you on all ogeao 
Prenmaore 
Moctter mizee.™ This f 
of books is the recogni 
& lent social secretary 


1d you 

Would you know what sort 

what to write on the card t 
Perhaps it ie an invitation 

¢. Would you 

Would you know what 


the hott and hostess upon arrival 


If a Dinner Follows the Wedding— 


Would you know exactly how to proceed to 


the dinin 


ft yourself, bow 


ay ETTE: 


to create conversation, how to conduct your- 
self with ease and dignity? 

Would you use a fork for your frul 
‘or a spoon? Would you cut your roll with 1 
Knife, or break it with your fingers? Would 
you take olives with a fork? How would you 
Rake celery—asparagus—radishes? Unless 
TES are ticle are of younll, you wil 

cmmbarratsed. And embarrassment cannot be 


talad, 


Hundreds of thousands of men and women 
fe and find 


now and ue the Book of E 
itincreasingly helpful 


what th 
wolves al 
you exact 


Dens 


Beaks recycte ee 

ect bans te er 
‘eitcomgous and wi 
Mai thie coypon noe while you are. thi 
Eb Booka Bete i fese e Joui al 
. sil oer, "Neon 


inc., Dept. 251 


‘oa tbould be 


Nelson Doubleday, 
Garden City, New York. 


T gene yor socal Maan oer, Yew 
SLATES Pashia ah tua 


aed 
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Money Making Opportunities 


PRINTING, ENGRAVING, MULTIGRAPHING MUSIC AND SHEET MUSIC 


GO pee Siete rem ah Ea Soh 
Sine ata Renee 


Follow 
this Man! 


Secret Service Operator 
38 Is on the Job! 


hhim through all the ex- 
‘eitement 
count 
tor 


og MESSE Bere Paral Coma Se 


REVERENCE ALBUMS: 


mystery 
Ite true, every word of i. No obliga: SR eal oan a EE OT 
tion, Just send the coupon. (call fe” Ahaha Arango Mugen 


REAL ESTATE, ORCHARDS AND FARM LANDS 


FREE! |= 


The Confidential Reports i Seshe e dare 
No. 38 Made to His Chief 
‘And the best part of Bt ail i this, It 


Pe 


‘Sistas cut" Polte 1h. Wart Wwe Cag 


CIGARS AND CIGARETTES 


parent Cigar has fo bray, Getea Wage Mle 


mens e ae 
paler pa 
el Seer mt Ratatat 

{panes 
Fas ase 


i 


i 
Hi 


eS SS ee 
Slee See peer 
‘More Money Making Opportunities 
‘on pager 6 to 24 


5 
z| 


POPULAR SCIENCE MONTHLY 


‘Stylish All-Wool, 
Overcoat 


td laspeced early, iy ¢ back. "Your money 
i carey, send our 
will be cheerfully 


Tie dota ren int Poe 
‘wool materi ‘ood loakin Babson Bros., Dept. 13-61 
scoeat winter weather. than fal a 


55 anche." Seg to ilchen che rane: “Terms 8100 wah order? 


“Order by No. 4677 


Take advantage of this unusual chance to, et your winter overcoat a this bi 
me You rit be retanded 4 
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CARPENTERS 
AND BUILDERS!" 


HERE ARE JUST THE PRACTICAL SHORT-CUTS 
AND TRADE INFORMATION THAT YOU WANT 


Money Making Opportunities 


pe Came SIN Baton Hage, Cel Ble, 


Ld Se, 


HOW TO HANDLE THE JOB THAT PUZZLES YOU—SHORT CUTS 

1 square—how to 
fon wood, fibre and 
at 


hingler how 


how. ton act he 
frames—how 


fon the 


AUDEL’S 
CARPENTERS and 


BUILDERS GUIDES | 


5 
Just azilable—Audal's Carpenters 
Builders Guides the short 


ide. in clove 
RG it keape ou i cone 
you 


‘Taos wore "you in thi ety exmch, 
practi fal informe 
tion to hl ‘you with your 
daily word 


Fee feo 
[fave looked them over 3 dave send 
6% pall you wane to: keep the 


ca 


Te Moo, Bax Bd a Hora 


Se 
Tae eee 


TE 


Tea e 


mr wife Ameria Deeethe Spe TE 


ANB WuitBEAT EU 


‘More Money Making Opportunities 
In pager 
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In many cases of 

al "baldness 
Thehair roots are 
not dead, but 
ferely dormant. 
MerkeTreatment 
revives dormant 


Toots, promot 
‘ew hair growthe 
Rote ih 

Sons reproduced 
toshow how hair 
Improves appear 


New Hair Guaranteed 
in 3O Days~or No Cost! 


That's my guarantee, My startling 
hundreds of others. If it can't do the 


By ALOIS MERKE, Founder of Famous Merke Inatitute, Fifth Ave., New York 


at from anythi 
toe the fire 
dormant 


S may 
I growing hair in 30 T don’t deny 

Teis.a broad claim, But I don’t ask you to 

take my word for it. [don’t ask you to risk a 

single cent. For no matter how thin your hair 

may he—unless there is new hair on your head in 

30 day’y—then I don't want to keep a cent of your 


ind. Yet results are usually 
fter the very first few treatments. whi 


money! taken in any hor 
AIL T ask y in, which there is elec 

That's al. And if you tricity, 

at the results at the en 

so, and without asking Free Booklet 

nstantly—and gladly— Explains Treatment wale Phe weed ue 


That's how much faith T have in eaten Ba og a 


ay tr 


If you will merely fil 
‘the coupon b 


ALOIS MERKE ii” gisdly sea 
My Unusual Guarantee Founder of pet owt 9 
; Marke Inativute gation my interesting 
I lenow you are skeptical, Perhaps you have Soe booklen ; 
watted Unie and money" on treatments which by ; Sate Hae rye 
their very nature could NEVER restore your hair. Allright, desribing my treatment in deta. 
Perhaps yours is one of the rare cases that I cannot help, booklet contains much helpful 
either. Idon’t know. But I know that it has banished fall- on the care of the =f 


with the ion shows by actual phot 


ing hair and dandruff for hundreds of o 
first few treatments. I de know that 
new growth of har to 


seaiaceeee 6 erase in 
me cannely Salee es ond ea ra et er 
Saracens (Rules ircteceatet 
Sieuriie pores een ees 
Entirely New Method me ei mane etee me 
My treatment js the result of 17, years of experience gained in obligation. 


treating thousands of cases of baldness. This included many dep Make GHSTITOTES: tac, 


long years which I spenc in such famous research centers as Heid 
erg Heri, ‘Paris, Cairo and Geneva, At the Merke Institute, Dept. 171 512 Fifth Avenue ‘New York City 


Ave, ‘New York, many have paid as high a8 $500 for the | = — 

results I have brought. Yet now—through the Merke Home Allied Merke Institutes, Inc. 

Treatment—these same results may be secued at home for just Dept. 171, $12 Fifth Ave., New York City 

2 few canta a day! Flewe goad me. without cnt or oleation omy part a copy of the new 
Mtcs tiple hive the idea that when the hair falls out and octet atcrting i dial foe sere fanitue Hold TeshOee 

no new hair appears that the hair roots are necessarily dead. 
‘Thave disproved this [a most cases the hair roots are not dead, 

bbut merely dormant! Even if the scalp is almost bare it i now 

possible, in a great many: cases, to awaken these dormant hair roots 

End to stimulate an entirely new growth of bealehy hale! 
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Money Making Opportunities| 


GUARANTEE D 


to make you a 


Ss a 


$250 to $400 a Month! 


Common schooling al you need! 1 train you by my” cops 
SA gece sen Feo 


Learn at Home! 
EXPERTS! B, mt 


Drafting 
Book Free! 


ae 


RLS be he Dower Ont, 


More Money Making Opportunities 
‘on pages 6 to 24 


VICE. SCHOOL, 


si 
Dept. 161 Rochester, N- ¥- = 


“Tune In’on a Real Job — 


and Get the Pay of a Specialist RY 


This Tree Book Will Show 
How to Larn 1500 to 10000 


today must be a spe 
‘The market is already 
crowded with clerks,_ stenographers 
nts and detail men of every 
And as the 1 
ases, the pay and oppor: 
nities diminish.” Not that these men 
portant 
petition hi 
work of this kind and itis bound t 
crease in proportion to the number of 
ood men available 


Radio Needs Trained Men 


‘There is perhaps no other field today 
where specialists are needed more than in 
Radio, “Trained men are required in eve 


jumped into the front 
Fank of the world’s leading industries, 
Yeric is here to stay—and grow! For that 


PICK OUT THE JOB YOU WANT 
WE WILL HELP YOU GET IT 


This is a brief list of the posi 
tions in the Radio field today, and 
the salaries paid— 

Broadcasting Station Operator, 
{$125 to $250 a month. 

Commercial Land Station Op- 
‘erator, $150 a month and up. 

First-Class Ship Operator, $105 
a month in addition to all ex- 
Penses paid. 

Radio Engineer, up to $10,000 
year. 

Radio Inspector, $1800 to $4500 
a year. 

Radio Salesman, $2000 to $10,000 
a year. 

Radio Mechanic, $1500 to $4000 
a year. 

Radio Instructor, $150 to $250 

Radio Draftsman, $7 to $15 per 
day. 

Radio Executive, up to $10,000 » 
year. 
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reason Radio 


needs 


good men, It is ready 


pay. them well 
Kor the men who “ge 
NOW, the best is 
none too good, 


Get Into This 


ing and 
stations cally every veel i 
‘quipped for communteatbon w 

ther shipe railroad. 


ents ‘and business report 
broadcast for their amusement and educa- 
ton. Factories, stores, banks, laboratories, 
business houses and newspay 

fa every bra 


If YOU are sick of 
daily grind of monot 
held thousands of men who 
are doing the same work as you—get out of 
the rut tnto this big paying profession 


You Can Qualify at Home 
Easily and Quickly 


On land and sea, the news of the world’s 
under the skilled fin- 


progres is Bown 
fer of Certified 
tho are well paid 
for: thele opetalised 
portant work, A short course of training 
Se home for the enjoyable work of Radio, 
will quickly enable vow to be independent. 
to travel and sce the world if you wish 
fr establish yourself ia a permatent posi- 
on in your own town. Radio will tale 
You out of the rut of's bare existence, into 
the enviable standing fa speiaiat—with 
tunlimited opportunities for honor. power, 
‘wealth and atsfaction. Te will mak you a 
oe of rea thingy a it frei the 
‘world: and_an important factor ia. your 
‘own community. Start to train NOW for a 
Radio position while the profession is 
growing. Youcan stare TODAY—ia 
Sour spare hours at home. 


UL 


0 


This 
FREE 
BOOK 
Will Tell 


eager to 
place 
for himself in this fascinating and profit 
able pro we will gladly" stnd a 
copy of this timely, helpful book 
Tel alled 
it wil pen 
of “oppor that you will do 
‘well to carefully consider. 

‘You assume fo obligation whatever in 
sending for th fing, helpful book, 
it is yours for the asking—F REE, For th 

ia hall afford 
py today and le 


‘Ask for a 


‘mendous opportunities th 
Radh 


pre 


‘o take advantage of these oppor 
tunities, and how we aid them in secur 
ing the kind of positions that lead to ine 
dependence and 

real job—mail the c 
Book today—and th 
iearrives by retura, 

National Radio 
Washington, D. 


This Will Bring It 


NATIONAL RADIO, INSTITUTE: 
Eat Washington, D.C 
Without any obligation on my part, please send 
far Opporeueties 
% rr ree “eng ‘ment ' 
8 Site ponr socca orcme ages. ot 


1 ' 
i 
1 


Oe 
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ss AUIO EXPERT 


he758200 


AWEEK 


Learn at Home 
to Boss 
the Job! / 


= 


wgineer of the 
not with books. Go i 
Spent every year to Keep Autos, 
‘Schools make Auto Mechanice—my 


home- 
Makes Auta EXPERTS! prepare | 


inst anizing, ete. You cannot get" 
all this ining anywhere else on earth. 


Start Now! Sisco zor 


it you're a. success, actually placed in 

PERT'S job at to 

esis richt mow to ambition 

twhhin chef anybody. Many Free features 

Cietton rings Your prewest oppor 

saya io me right away 

B. W. COOKE, Directing Engineer 
CHICAGO AUTO SHOPS 

opt sy 288 W- Madizon 


0 BOSS 
Jobr” My “Jon. 
R of every 
‘ I 
on" Battery, Taxicabs, Busses, 
Power plants, W 


FOR EFFICIENCY USE 


FRAMINGHAM 


Write alan Pinner Mtg, Co. Tair he Lot, 


= 


gee ia re 
oar ‘one 


ire ea, 


ing Opportunities 
'on pages 6 to 24 
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weMe 20 Weeks 


ciate 


To ProveThatI Can Fit 
You for $3500 to$10.000 


| ELECTRICAL JOBS — / 


man at the left, 


new system Mr. Smith has trained such cay 
been able to place them easily with some of t! 
the country. 


Amazing New Sh 
ng Ke Shp pe "REE *"5 


InYour 


CAN train you in amazingly short time to be an 

electrical expert commanding $3,500 to $10,000 a 

y T say this to you without a single 

Feservation, because I have trained hundreds of men 

who now hold big money positions in the electrical 

'S & H men are in constant demand in the big 

al shops everywhere. y had never gone 

beyond the eighth grade in school—and yet they have 
stepped into big pay and independence. 

When I discovered this new, simple, easy way to carry 
practi ectrical training to you in your 
home, I knew I had at last solved the one big difficulty 
of teaching men electricity outside of college. And elec- 
trical men everywhere quickly recognized this. They 
have hailed my method as the one, sure way of training 
for the thousands of big money jobs that await the 
clectrical expert in this fast growing field. Since mak- 
ing my discovery I have turned out huridreds of men 
who are succeeding. In ‘all branches of big money 
electrical work they are proving that the S & H shop 
type training is the greatest system ever devised as 
a quick, easy way to the best jobs in electricity. You 
can get S & H actual shop type practice nowhere else. 
It is fully protected by U.S. copyright. 


All Branches of Electricity 


No matter what branch of electricity you want to learn 
my training gives it to you. In a few months I make you a 
thorough, competent electrical technician, with the title 
E, T. I train you so that when you are graduated there is 
no phase of electrical work you are not familiar with—and 


Chief Engineer Smith of the famous 
S & H Electrical Works, Chicago, is the 
He is the inventor of 
the wonderful new way of tri 


ible men that he 
e biggest concerns in 
His personal instruction is now within your reach. 


Read These 


cocina dawned comer exsan 


BOOK 


know a ot more about than the other fellow. My tra 


covers every type of work in electricity 


Men Are Needed 


that more than half the business of the United 
in nature? ‘This great field pays big money 
th countless opportunities, Every day we have 

obs. When you 
aflord to be without the pres- 
lectrical Works. 


Free Outfit 


If you will mail coupon at onc 
remarkable offer of a complete o lectrical apparatus, 
instruments and appliances for experimental and prac- 

tical home shop. work. Just as the famous EM- 
PLOYMENT. SERVICE AND UNLIMIT 

ADVISORY SERVICE of the S&H Elec~ 
trical Works is without cost so is this 


Do you 


ntitled to my 


COMPLETE OUTFIT, ABSOLUTELY 
Rita teil a 
fees, Asleves et eat Fg ata, 


but haven't space to tell it here. 
You must act AT ONCE. oh 
Send coupon right now 


S.V.SMITH , 


FREE 


Trial Lesson 


p\ ¢ 
K 2 A - 


DRAFTING 


Train at Home in Spare Tine 


hours that you now have idle 


fequire a profession which will put you among 0 
{or'whom great opportunities are always open. 


You Can Double Your Earnings 


There are not enough really able Draftsmen to supply the demand. Great industries 


have th FRE DRAWING 


problems which must be worked out pracy 
tically and aceurately—and the men who 
fan do this" work can” name their own 
ries, Don't put off a day—start now 
to et this Chicago Tech. training which 
ives you the short cut toa larger income. 


Get Practical Men 
Back of You 


Chicago Tech, experts teach you the prac 


Kivi the taining to handle the frportant 
OUTFIT 


ri isbnmee 


Chicago Tech. Men 
‘Always in Demand 


bp ar 
sige mat 


Rae a sare oe 
no Beart 
itl 


BODY 
mae 
i 


or PE A A PL 
ke a, Seer i 


seme nas 
tae 
arene ss 


se! ee aaNet 


WONDERFUL Tavention a ‘gas tor 


= a 


$200a Month i232 | 


eS Company, Teun Wine, 


Ace Se See aaa Be 


‘More Money Making Opportunities 
‘on pages 6 to 26 
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and Get 
This Rule 


FREE 


and I also will tell you how, 
you can getia 


590 OEE Course F REE 


Salaries up to “$250 and $300 a Month 


I don't give you just a “course in drafting” and then let you shift for yourself. I guar- 
antee to train you until you are placed in a position paying you a salary of at least $250 
month. I can make this guarantee because I limit and select my students. I know that 
the men I take as students if they will follow my practical instruction, are certain to land 
a big money earning job. So, write to me today. Whether you copy the sketch or not 


Eas Write Today! 


‘The coupon shown a postcard or letter will bring 
iy book tl ling you Pat Wabout The career of a draftsman 
and ail a cr very exceptional fers Tam eas 
$e) 2 or anes a fe fine rf ale 
iis coupes, orcad postcard orteiter. 

‘Chlet D Brafteman Engineer's Equipment Co. 
avs LawnEnce Ave: 


soilet, Drafteman Engineer's Equipment Co; 


| ca ery! plese ral your book 
t an wulars of Your 
W offer to few students. 


FRE This Draftsman’s 
Working Outfit 
FaSic es ety remem at hoe 
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“How I Became Popular 


~€ 
“They used to avoid me when I asked % 


foraiance, Some aid they were red 
fous angegsments. Even 
the nears preferred to. ait 
senisct the wall rather than dance with 
ies But I'didn’t wake up" undil & 
partner left'me standing alone in the 
fiddle of the foor. 


MP PRHAT sight 1 went home fee 
petty jonesone and tuighty blue 
scl tccen ns fea al 

ure, At‘firet T'woulda' believe 

ould teach by: mail because T-aiways had 
the idea that one must go toa dancing cass 
tetear. att tured could 


rink 10c—especially since you. 
{uaranteed to teach me. 


How eas Made Me 


as 


ing god dances has made 

ne populartand sought ater. 
tm feted everywhere. No more 
lull ‘eveningy-no. bitter diappointments! 
My whole ife is brighter and happier. And 
awe i ail to Arthur Murray! 

“T° wan astonished 10 sce. how quickly 
cone learns all of the latest steps chrough 
your diagrams and simple instructions, 
Tnstered your course in'a few evenings and, 
believe mt surely did give. the folks 
Around ere a big surprise when 1 got on the 
iloor with the best dancer and went throagh 
the dance letter perfect, Now that 1 have 
the Murray foundation to my da 
lesa’ ‘and follow perfectly 
any new dance after | have 


steps 

My sister's family have all learned to 
dance from the course I bought from you, 
‘and it would do your heart good to see how 
fine her little kiddies dance together after 
‘quickly learning from your new method of 
teaching dancing at home without music 
‘or partner." 


Learn Any Dance in a Few Hours 


Whether 
One Step, 
Trtiae Maeray,” Stadio 950 
240"roaulway, New ‘York’ Clty 

"To prove that I ean learn te dance ot bore in 
presiae ria nay eta She FIVE Big Ce 
Tncowe te 


fou want to learn the Fox-trot, 
alta or any’ of the new dai 


printing, te. 
Name, .oo e+ 
Adres. -se+5 
Chey eee 


‘Aino at 130 Seuthampion Row, Landon, England 


doing it 
‘method, 
fe have learned to 
‘you can learn just as 


you won't have any trouble in 
through Arthur Murray's new 
More than 90,000 

dance by mail, an 


Arthur Murray. is America’s foremost 
‘authority on social dancing. ‘Through his 
ew improved method of teaching dncing 
bby mail he will give you the same high-class 
instruction in your own home that he would 
‘you if you took private lessons in his 

d paid his regular fee of $10 per 


LESSONS to 
coupon. 


Write for the five i 

free. Just enchne 10 

fone of postage, printing, et 

‘will he ‘prompt mailed to yo 
ive: (1) The Secret of Leading.” (2 

Follow Successtuliy. (3) 7 

fidence. {4) A Fascinating Fos 


ARTHUR MURRAY 


Studio 953, 290 Broadway, New Yorke 


= pe 


Eee 


ae heat 


Tiree Raina 
‘Wie nee Cae SN 


es Sree. ig 


oa4 


Learn Cartooning 


fiomtietaen fathers 


ape 


iced Fe a 


eee Gen 
iho SRS re 


“More Money Making Opportunities 


‘on pages 6 to 24 
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A Problem in Invention 
Can You Solve It? 


This simple test will show whether or not you 
have inventive ability; thousands have it and 
do not know it, or do not develop it. Yet inven 
tion is the easiest way to earn a fortune. |No 
technical or scientific owledge necessary. 
Read below a few instances of how little ideas 
have made millions of dollars for their inventors. 


cresting ttle problem in inven 
mil be foun ers itaple, Wwe 


reuaied back, the 
‘el finanedistely pl ther forward 


fired on millions of bottles? "How  {'oaKnt tend eFery 
much 


OW would you like to get the royalty This test of your inventive abil 
paid to tie inventor of the tin cap ity. Simple ae (is. latrates tue 
Scuaeat patting om he shal 


woul yow have now hail 
you thought of the imple” idea of pusting 
Tubber tip on pencils? "Wouldn't You glad 

he Inventor of the Gillette Safety. Razor 
i eral tee much as TWO AND 


‘merely the wince of “fatog things 
An how many’ times a day you 
filed "windie. a ‘way eb in your arm howe. 


Strely you world lay chan 
inventor of the tiny snaprtast 
bul an fncome tof $29,000, or with the man 


Miho invented the President Suspenders who te er Sea werk 
ow sworth $5,000,000. The inventor of the Rcvery Mine % fatine actud probiewn In Inverlon wens your 
ttographicatiachipeni(or cameras " Footing to fx things. Better thaw anytlne efi 
iver yor. en unforecen of 
fold Ms patent rights for $800.00. SLE ae terete, im 
Peale," tn Ya 


Ideas Worth Fortunes 


One, single ikea—as simple ax you eey wed 
any" of ‘these—ean make: yo ine 

dependently” wealthy ina short Coukt you ask 
time, Other Inventors have made the ndviee of any 
i ‘ot dollars (eater authority 
from much common ties as the 

erlmped. hair 

hoe lace, the paper sufety match, 
the ordinary wire “paperclip 
These ly, oe ‘compl= 


teach 


ures et 
and tee alaple 
ventions "Veco 
feu tho coupon at 
Fiugredy of "yeary ‘a 

only Yew th 


ia 
fess 


sip 
r “impractical 


Thousands" of “people. thou 
them but only one man DI 
thing about” the 

SOR C0 have rst Sally earn ‘o 
needed inventione-and “the voniy Keston — exatth 


Reymond F. Vater, who 
Fourteen wir 


tiple Taen ean volve 
Ginew toy or Your eidren, 


Feeple. do thei: wo 


Reforor fareers nce nee 


Invention Can Be Learned 


ne Bureas of Tae 


‘Edison was w telegraphers Gillette and 

Waterman were traveling salewmen.” Better proot 
ia" you can satisfy jourell that 

ot limited to xem 

ick or chance, 


esthem. The ability to frvent wa Fiat ier the PRE 


‘You already’ pomses the nainct te xthinee 


ana ee Bureau of Inventive Science 
ke eg thst tat we nal Dept. 21 


Feu titeke fae a taqment, what you do in any 
‘eximpie in gldiion.""Vou see's probiem=-ahe foe 

‘utes Vou recognite that g fesult te wanted 

um of the figures. From these two facts you 
rad an get the Fenty And beatae only ene 
wer ca be correct for that partcslat exam 
Feu know you colve your brobkews when Yee Bed 
That aoe 


Wisner Building Rochester, N.Y. 


ccesigh fnventorhnows., They 
[e"develog’ and erect. them, be 


tien idores"“Thousinds of fseapur | Rochester, N.Y. 
Proof YOU Can Invent feed, Stee ta ea 
_Exsctly the same thing steve, in invention, they did not krow how to protect Please send me your free book, “The 


i rook At the tow righthand corcer ed tek “patent crite, ‘Tht "ereat_ | Science of Invention.” 
thown a simple probles fo fovention. outer "tall 

gi ouput of av ehaft' “Ato force want to Enowho 
sito Inowe back at the sme time: ‘A Yention. how te 

ht wil show’you thecoemct anewerwhi>{5'bet the mow money for oot 

inew mivates tas 


Learn 
Electricity 


Botereis fice the 


ace 
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Money Making Opportunities 


"AGENTS AND SALESMEN WANTED 


ae a 


ec 


pe ed 


pot. ih, Paar, 


Eerie ae 
Sees = =" = 


$100 a Week 


in this 
Fascinating Business 


Ddefore have the 
‘opportunities inthis fast-growing field beet 0 
‘varied or 20 high-pasing. 


Easy to Learn CARTOONING 
at Home in Spare Time 


faacnating ie of sce 
cine 


ou own bons 
year for this work that 


Send for FREE BOOK 
zarn more abort, the, wonderful onnertanten 
"A" nandsomely ‘Husted 


aa 


FREE Reet? = 
meriean, Electrical Ase — 
ve Coleman 
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Be An Electrical Expert 


At $75 to $200 a Week 


Every up-to-date fellow knows what a future there isin electricity. 
iB vs fascinatin 
fimen more numerous f 
where top notchers pull down ten thousand dollars or more a year—in a fied, where any man 
if he wishes, can easily havea business of his own, have men working for him, be his own bosst 


But what the avera does NOT know, is what , easy, A-B-C sort of a 
eee simple, easy, 
‘You Can Start Right Now! 


des zous, You don't need a thing you don't already havel You can read. You can wite, 

‘You can figure. You can think. "And in your breast is the fre of ambition—the desire to 
ef ahead!” All right, that's. all you need—we can help you just as you are—justas we have 

elped scores, yes, thousands of other two-fisted young fellows determined to get out of the 
rut and into the electric ficld—into work that will be pleasant—eary—and all in your 
home, during spare time. 


Fascinating Home Study As You Hold Your Old Job 
With the ep we wl ve Zw, yo cn ett on of then i mayhem fbn ad ewe 

ai ean Aha a tect, ue areca sta faite eh 

Sa ap fer she Coes god hc Tousdutes foo seal Comercion os Repl Rod 

Fur ovns "When tn paper ln Somna’ oe wil tll Goa tbe sn way tao set ola 


22 Big Electrical Experts Prepared This Course 


row sreman viewpoint, but by 22 of the brainiest, most 
irons tne held al prtice ged thtery-— Gives you tha, comme 
nga Ze hectteal sbpert ts Rose jobr’-Aee you Tighe inte tha 

ind cfs Jol you want--amed doce it tm shortest time--ot lovee ecct—mrith the 


Most Binding Guarantee of Results Ever Offered! 
ia Sen ene Cait saad SST teaed our Pet rs ee wilted 


0 Exzximretsl ont 
! Big Electrical 


Drexel Ave. and 58th Street, Chicago 


f 


American School, 
Dept. E-173, Chicago 
Please rush all informa- 


mn 


tion relative to your Course 
Electricity. This obligates 


PF me in no way whatever. 


Is Your English 
a Handicap ? 
This Test Will Tell You 


‘Thousands of persons make little mis 
takes in their evervday' English and don't 
Know it. As a resulé of countless test, 
Sherwin Cody found that the average per= 
fon is only 61% efficient 

the "vital points of 
glish. Ina five. 
mune eoiversation or 
Jn an average one-pas 
Ice, “hve to it 
rors will 9 Mice 
OS Sie Sen ewer 
how. See where. yout 
Band on these $0 siiple 
Questions, 


mee Erato 


New Invention Improves Your 
English in 18 Minutes 


Book on English 
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TRG Digi, Ades 


ale i Pope ere 


la 
fe et ere © ew 


oN 
ear wearer” teteuk hasan he Y: 


icone ee aw eae ie 


Saree B= ‘Sites 


Srwact meson alleen 


Atte. 
City. — 


rE Tera nee eeceetion eae 


Are You Earning 
Big , $100 aWeek? 
wows 


alike tobe a star ans: 


GRaliway Station Mane 
Gite, Decree of LL, 


ELECTRICITY 


Actual Practice 


i Aras ovement and olen 
"iain for ede ring 


No Books Used 
Indigidual Instruction. 
‘Stare Any Dey 
Wie for FREE tt-pane entlen 
ELECTRICAL SCHOOL 


| Weat IT Se, New Yok City 


What I Learned 
About Old Age 


Repu Katey, AMLLD. 


ERTAIN new 
facts about old 
age, recently d 
closed to 
fate them 
ing information 
have ever eceived. I 
| tm 40 years old miy= 
seit. thad begun to 
wonder if T would 
CN ronbeginto "tr 
—to lose my old-time pep and aggre 
iets, iy stamina and resstance todisease. 


T wondered if T would soon be subject to 
the class of ailments which seems so pre- 
valent among men past 40. Then through, 
a mutual friend, T made the acquaintance 
ofa uiember of the American Associa~ 
tiou for the Advancement of Science, who 
has recently brought to light most fater~ 
esting facts about the peculiar conditions 
common to men past middle age. 


Why Many Men Are Old at 40 


Thad often wondered why #0 many men. 
degin to lose their vigor and alertness 
when they are scarcely out of their 30" s— 
Yet others, at 60 and 70, seem tobein the 

rime of Iife. There must be some reason 
Jor this difference. And I found out ex- 
‘actly what this reason fs, 


65% Have Gland Trouble 


T have learned that 6576 of all men pest 
‘a certain midille age have a disorder of a 
Tittle gland, ealled the prostate. And pros 
tate disorder is not only the direct cause 
of much distress, often necessitating oper 
tation, but it displays itself ia many parts 
‘of the bod ‘well as physical 


Common Middle Age Ailments 


‘sind 
mt that aay Oe ca, 


‘heir own home 


10,000 Men Find Relief 


ere 
BeUmi reese 
Semuee ieee. 
fe telng und endorsing the 
Eas cece 
otorada, “33 yenrs youn, 
ny ase ne wrote, “ett a 
Sore 


"puotancy ef Youth 
‘od Teja withia ie tench of every obe- here 
‘reno drags, nobooks ao eleesic ras 


All Explained in FREE Book 


AF you are troubled with any of the disorders 
Mentioned, stvou Save chronic ‘constigation er 
oa ora vitally 


Jou may regnia mich of suse youhel wear 
iE te fre from certain Stature No hligntion, 
Bat write atoney ine euition fe Keates 
aut Teategt to The Electrg eer 
2029 Main Street Steubenville, Ohta theconeer 


iain 
‘ise is aistnbeuag ese books for the autor. 
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COMPLETE 
ELEctTri 


NATIO! 


- <1) 
HAWKINS ELECTRICAL GUIDES 


3500 PAGES—4700 PICTURES—S1 A VOLUME—SI A MONTH—10 VOLUMES 
Know the facts in Electricity. They mean more money and 
better position for you. Hawkins Guides tell you all you need to 
know about Electricity. Every important’ electrical subject 
covered so you can understand it. Easy to study and apply. A 
complete, practical working course, in 10 volumes. Books are 

ze; flexible covers. Order a set today to look ov 


POCKET 
SIZE 


FLEXIBLE 
COVERS 


Easy to Road 
and stand 
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iggest 
Portimnity- for success of 
the century, because 
hee a tn ine a 
many jobs as men to 
Bil them, because there 
area dozen cities cryin 
for Laboratories for cach EXPERT capable 


“60,000 DENTISTS NEED 
LABORATORIES! 


OPEN A LABORATORY of 


oe 
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meee 


‘Gemaneton Tick Sd 


“s tests io apres 
queteae New Me 


A RAILWAY. 
TRAFFIC INSPECTOR 


Hundreds of Successful Inspectors 
R& what Mr, Dewey 
Burcham writes: “The 


ed—I find the work very in- 
ing and I like it better 
than anything I ever did. 


J. A. Smallick states: 
cone year's worl in'the capacity. of Trafic 
Tnspector, I find myself ina position which 
paye $180 a month plus expenses, Due to 
fie completen ‘and eas understandable 

guage of your course, what would in 
other channels take years ¢0, lear can be 
Tearsed in'a few short months.” 


Paid More Than Guaranteed 


Raymond A. MeCue writes: 
“a iete more than six months 
ago you sent me to a position 
‘tth’a guarantee that if would 
Pay not ess than S110 a month 
folatart i atared at 6120 8 
‘nonth-~and am now earn 

Laman ine 
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See How Easy It Is To 
Learn Music This New Way 


‘OU know how easy it is to put letters 
together and form words ‘once you 
have I het. Playing 


different, Once you Te notes, play 
jing melodies ‘on piano oF 
olin is simply a matter of putting the notes 
together correctly 

The first note shown above is F. Whether 


you are singing from notes, playing the 


be able to read F and 
you sce it. Just as yor 
the fetiers that mal 


e and play th 


a nelody. It's easy 
what 

learn to play a tousical 

this new. way. You don't 


have to pin yourself down to regular hours, 
to regular classes. You 


fusieal instrument, that 
ote in, the. first space is 
‘always F. ‘The four notes 


indicated are FA. C. E, 
easy to remember, because 
they spell the word "face.” 

Certain strings on the 1 
dolin, certain. keys on. the 
piano, represent these same 
otes—and once you fear 
them, playing melodies on 
the insteument is largely 
‘matter of following the 
Anyone can now learn 
to playa musical. instr 

ment at hon 

Anew simplified 

of “teaching 
dduces all music to its si 
plest possible form,” You 
master singing, 


jeal instrument you wish 
‘at home, "quickly, 
without “endless 


study’ and practice. 
Practice is essential, of 
it’s fun, ‘the 

‘You'll begin to 


play melodies almost from 


the start. The 


SUCCESS 


1 have been playin 
tans bund tor sever 


YOU CAN LEARN 
‘TO PLAY BY NOTE 
ANY ONE OF THESE, 


MUSICAL INSTRUMENTS 


practice whenever you ean, 
learn as quickly "as you 
please.” All the. inteicate 
Emyateries” of music have 
been reduced to a method 
a ing simplicity 
teach step is, made as clear 
as ABC. Thousands have 
already" learned to” play 
their favorite. musical in- 
struments this splendid new 
‘quick way. 


YOU CAN PLAY YOUR 
FAVORITE INSTRU- 
MENT THREE MONTHS 
FROM TODAY 

Tf you are dissatisfied 
with Your present work, 
ie music act a the step 
ping-stone into a new ca 


paces | eer, you long. tors 
hobiy, a "means ‘of sei- 
expression, let music be 


the new interest in your 
life, "If you wish to be a 
social favorite, if you, wish 
to gain popularity—choose 
your favorite instrument 
and through the wonder. 
fal home-study method 


pice eth 
teaching is fascinating? its simply a mat 
ter of following one interesting step. after 
Iinother. You. learn that the ‘note in the 
fist space is F, and that a certain key on 
the piano is F.' Thereafter you will always 


of the U.S, School of 
Music, ply it three 

months from today 
You can doit. Youngsters of 10 to 
12 years have done it, and men as old as 


60 have found new interest and enjoyment 
in learning how to play a musical instra- 


person who holds the audiences 
fascinated, 

Ts it the piano you wish to play, the 
mandolin, the violin, the saxophone? | Do 
you want to learn how to sing from notes, 
Are you eager to be able to play "jazz 


‘on the clarinet, the banjo? 


FREE BOOK EXPLAINS ALL— 
SEND TODAY 
Send for our free 


book called “Music 


Lemons in Your Own He Everyone 
who is interested in music should send a 
‘once for this valuable book, It not only 


derful new — simplified 
‘arning music, but tells about 
short time olfer now being made 


lovers. With it will be sent an 

Mustrated Folder proves, better 
wick and easy 
‘Method is, 


efor your copy. 

But act now before the supply is exhausted, 
U. S. SCHOOL OF MUSIC 

81 Brunswick Building New York 

Peave Weite Your Name and Address Very 


Puriniys oe, that ioe itateMy 
Stout ins bocklet ed folder reaching you: 


Uabiaramewick Bi 


MUSIC 

New York City. 
Prease send me yout free book, “Music Lenora in 
Your Own Home titrated folder. amd Dare 
{Heir your Special Ofer." Fam ntrcted rhe 
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Would you like to earn 
$5,000 


or more a year? Be an 


AUTO EXPERT’ 


‘ae’ Turn Your Idle Hours 
Into Golden Dollars 


You want big money—a real job. My training fits you to get both. 
Kad (200, Yeudon'thave toleave homes youdon'thave to give up your present 
thES€ job; youdon't have torisk a single dollar. My system of home training 


jc ‘will fit you for a great money-making position in a few short months. 
Jobs ‘Al you need to become a master automotive expert is abiity 
4 to read and write—and ambition to get ahead. Tl do the 

eatin fact when you enroll with me it is just like having 


Your Success Guaranteed 


Tinow th {the field. I know what every man has to 
know to win, T know bow to point out the way to success—and 


big money. 14,000,000 passenger cars need attention, 2,000,000 
trucks demand service. Farmers isis onexperts for their tractor 
repairs Aviation engineers make enormous salaries and the 


is just starting. There are wonderful positions open in 
‘automotive work—thousands of them—waiting 
fou can have your choice if you “know how." 


Automotive 

Electricity 

Vulcanizing 
‘Welding + Battery 
‘lve anhoura yan gut yo 


rm of rari 12 
rt tearm nator. 


WANTED! 


ear 


the CAST advantages 
bere: Wete Voday for 


This Great Book 


Te telall about he mot 


Don't walt, mail the Coupon Today 


CHICAGO AUTOMOTIVE INSTITUTE 
J. Mayston, M. 6. A. E., Pres. 
Dept.401, 536 South Clark Street, Chicago, Tlinots 


1 J.B. Bayston, M. 8. A. E., Pros, 
Catcage Automotive institute, 

| Depe tor, S305. Clark St-, Chicago, It. 
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Electricity! 
_ 


Send for YOUR 
Copy of this 
Great Book Now 


CTS Bando, proton ltrad book 
‘will tell you of the aonishing growth of 
the grewe Elecical Industry, and of the thou 
‘sinds of big money jobs and opportunities 
‘Waiting for tained men. 

‘More important, i will ll you of dhe great 
‘Associned Electrical Engineers—chartered by 
| the State of Mlinoia, ss an insutution for the 
| advancement of every phase of Electrical Sci 
‘ence. Not n mere echoel, but a great National 
Greanizaon of Electrical Experts and Spe- 
alist, who have developed ihe MOST RE- 
MARKABLE SYSTEM ON EARTH for 
HOME TRAINING IN ELECTRICITY. 


We Train You at Home 
{n your spare time, quickly and surely, by our 
CLUSIVE AND COPYRIGHTED 
METHOD 10 qualify to 
Earn $75 to $200 a Week 
18 an Electrical Expert of in business for your. 
sland 


‘We Help You “Cash In" 
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| Sonseccm ements 
| Our Book Tells the Story 
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ASSOCIATED | 
RERCERICA SSIEERS 


The Man Who is 
Astoundin 
America! 


What is the mysterious power wielded by 
this man—a power he also shows others how 
to use? What is this new method which has 
started thousands of despairing persons on 


the road to health, hap} 


HOUSANDS upon thousands 

have been turned away from 

the great theatres and audi- 
toriums in Chicago, San Francisco, 
Seattle, Denver, Boston, and practi- 
cally every great city ‘in America 
where Dr. Bush has been lecturing! 
“These vast halls could not accommo- 
date half of those who heard of his 
wonderful. powers and had heard 
how he Josed the secret of his 
powers to others! 

Those who were ill had been shown 
how to become well and strong by a 
method to which other mental sci- 
ence movements were as the first 
step in a mammoth, far-reaching 
stairway. 

‘The worried and the 
nervoushad been shown 
how to rise above their 
mental and nervous 
troubles in a single 
evening and how to at 
tack and solve their 
problems with a keener 
mind unhampered by 
despair, 


An Astounding 


New Power Chemistry. 


But that wasn’t all. 
As wonderful as it is to 
have the secret of men- 
al and, physical health 
‘one’s grasp—there 
is a still greater force at 
work in the universe. This force 
can be harnessed in such a way 
as to bring us the MATERIAL 
things we want— money, power 
influence, no matter what it is. 
And Dr. Bush has harnessed thi 
force; has proved its value in his 
own case; and has proved time and 
again that he can show others how 
to use this power. 

Long before the lectures were over 
the reports began to come in showing 
how quickly his audiences had been 
taught to use this wonderful power. 
Reports so amazing that they were in- 
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The Law of Suggestion 
‘The Subconscious Mind 


How. to. "Sow The 
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ess and prosperity? 


stantly investigated by Newspapers, 
Scientific Bodies, Medical Men, and 
Societies for Psychological Research 
—and found absolutely true. 

“By your method of visualization I 
secured the funds to build my home," 
writes one of Dr. 
listeners. Mrs. } 
Denver writes, “My: salary was in 
creased 40% in one week by follow- 
ing your psychological method and 
my powers of salesmanship were 
DOUBLED.” 


His Teaching Now in 
Book Form 
Dr. Bush's sole 


giving 
hi 


days before he had dis- 
covered this amazing new 
force. Then as an ear- 
nest and brilliant young 
ter of the Gospel he 


had refused honors and 
financial returns in order 
orts where 


to apply h 
they would 
the greatest mi 
lectures are given for the 
same reason—to te: 
this new force to every 
‘one who will learn. And 
to reach still more peopl 
he has incorporated his 
lectures in an absorbingly 
interesting book, 
plied Psycholog; 


‘will be sent, on FRI 
TRIAL, to any earnest secker after 
knowledge. Luther Burbank says, “ ‘Ap- 


plied Psychology” appears to me the 
most practical and useful work which 
has been published on these and similar 
subjects. 


When You Need This Book 


Are you nervous or depressed? Do you 
feel old? Have you lost your grip? 
Have you a worrying disposition? Have 
‘you a personality that fails to attract 
others? Are you timid? Are you mis- 
understood? Do others seem inclined to 
give you always the worst of everything? 
Do you lack the aggressiveness necessary 


a” 


ing you position and power? Are 
you in iil health? Haye you any chronic 
disease? Is anyone in your family or 
among your friends so affected? Are 
your children wilful and disobedient? 


Examine It FREE 


But no description can begin to give you 
een on en et tis earthen tate we 
plained ‘and proved in this wonderful 400: 
page book. The very frst page will be a 


revelation to you just as Dr. Bush's lec 
tures have been a 1 


tion to keen, think 
dy in every 


‘And if everyone we 
use this new. fo 


But you be the sole Judge of 
ful value, “Mail the cou 
markable book wil be sen 
it for $ days ice this new force your: 
af, Att me if you find 
it the most inspiring, the most Valuable 
‘means to obtain health, wealth and hap- 
jinesssend usonly 
‘S0— whi 
you will rea 
py 
Cost of pein 
Sdverising and 
distributing "the 
book. 


Mail the coupon 
today. 


ieee send mea copy of “Azplint Prycholory 
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GOOD PAY 


ted thousands of 
atomotive work. Hundreds of 
ne to our free ¢ 
re men to fill them, YOU 
: ght short weeks at Greet 
will equip you to step out and make big earnings for life. 


EARN WHILE YOU LEARN 


JOBS GUARANTEED. 


are in need 
pat ying up to 
course selected is necessary 
cl cresting instruction 
al work on 4, 6, 8, and 12 cylinder engines 
i, All known, Lighting, Starting and Ig 
Machine 
and Vulcanizing. Individual road lessons given. 


You'll Be Expert on ALT THESE 


Complete Greer Coui =XP Machine Shop Pr: 
ment—Selling—Truck. Tractor and Automobile 
Starting—Vulcanizing—Storage Batteries—Driving—everything requi 
to equip you for the highest paid automotive positions anywhere, 


DAY AND EVENING CLASSES 


We Pay Your Railway 
Fare to Chicago 
This seca olerng Is made, fi 
with a bunch of fine, progreaive fellows. inpired fom ext 
with the determination to" get ahead. Time’ wil 
2 raltfedged Automotive | Ser out 
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Take the Brakes off Your Brain! 


First Article of a Vitally Useful Psychological Series— 
Ames tise The Story of the Mind  iircnsity'isch’ tent 


near mine. I happened to aS baseman of the Giants, even 

be looking out of my By James J. Walsh, M.D., Ph.D. though, when the ball was hit, 
window when a man rushed down he was stationed farther away 
the street to turn in an alarm at Famous American Surgeon and Peychologist from its ultimate landing place 
the corner box. In an almost than any other player. 


unbelievably short time—not more than or emergencies that every. 
two! oF threy, minutes—a ire engine sents, Talggama necrey 
pulled up before the house. A few ot living ne 
minutes Inter the blaze had been ex- i it 

tinguished and the engine had departed. 


A Wonderful A iso papel 


w: eT 
batsman struck 
started running 


World 


right field. It was Béyond the reach of 
the first baseman and the right fielder— infinitesimat pause. And during that 
pause, a highly complicated series of 
actions and reactions had taken place in 
his body—comparable to the trans- 


mission of electric signals and the re- 
sultant appearance of the fire engines, but 
infinitely more complex and infinitely 


more certain, 
‘The crack of the bat stirred into 
action delicate nerve centers 
controlling the man's vision 
and his hearing. From these 
herve centers, sensitive 
nerves carried ‘a report of 
that event to certain brain 
cells, ‘These, accepting 
the message transmitted 
from the eyes and ears, 
retransmitted it along 
another line of nerves to 
the muscles that carried 
him in the direction of 
the ball. And not 
until these muscles re- 
ceived the relayed 
‘message did he move, 
That may seem like 
a long and complicated 
explanation of a process 
that took place in a space 
of time so short as to be 
ually inealeulable; but it 
js typical of the working of 
the wonderful human nervous 
system and its guiding power, 
the brain, Every time we per- 
form a conscious action, there 
is just such an interchange of 
messages between ournerve cen- 
ters, our brain and our muscles, 
If you accidentally touch 
the glowing end of a cigar, 
you quickly draw your hand 
away. This may seem to you 


3 


human ingenuity an 
tomatically the tou 
switch within the al 
moneda roaring engitie to the 
location of the fire. Then, w 
fect teamwork and precision. 

trained firemen had gone ai 

work of putting out the | 

And yet, as a psychologist 
had little reason to marvel at 
what I saw, For the complex 
electrical fire-alarm system 
and the perfect discipline 
of the firemen represent. 
edonly.an imperfect im- 
itation of the wonder- 
fully sensitive alarm 
system operating in 
‘every normal human 
body. 

At theheart of this 
system is a central 
control station—the 
brain, Leading from 
it to every “corner 
box" of the body is 
anelaborate network of 
wires—our nerves. And 
finally, responding to 
every interchange of mes- 
sages or alarms, that flash 
along the nerves to and from 


forming for us the movements 
necessary. to protect and sup 
port our lives. 

‘On the degree of perfection 
with which this complicated 
nerve system funetions, and on 
the precision and discipline of 
our muscles in responding to 
every signal flashed to the 
brain, depends largely our 
success in meeting the tasks 


2 


tobe an instinctive action—one performed 
‘more or less automatically by your muscles 
without the direction of your brain. Butit 
is not. You pull your hand away because 
your brain, sending the message of pai 
rom your finger tips, 
to remove it from the di 
as the brain of the base 
muscles to 
carry him toward 


Player directed 


trolling its own set of muscles. Long ago 
scienee by experiments with animals, dis- 
‘covered the specific locations of the motor 
centers controlling the movements of the 
legs, arms, face, fingers, in fact, every part 
‘of the body 

Psychology) the scientific study of the 
mind, has revealed one extremely im- 
portant fact: about 
these motor cen- 


the flying 1 
Yet 


oe, MOTOR CENTERS RESPOND 
when HESEES IMAGINATION ENTERS SITS AT 
with FLAPJACKS STIMULATED; RESTAURANT 

IW WINDOW MOUTH WATERS 


processes 
our bral 

nerve systems 
serve our needs. 
Even the lower 
animals possess 


nervous organiza 
tions that guide 
them in avoiding 
danger or pain and 
enable them to 
perform actions 
necessary to sup- 
port life. 


The Chimpanzee 


Consider the 
chimpanzee shown, 
with the child on 
the preceding page. 
‘The chimpanzee 
‘has a high order of 
animal intelli 
gence; it ean do 
some things that 
fare as yot beyond 
the eapabilities of 
the child. But the 
wunimal can't rea 
won and in a few 
ronths the child 


ters that holds the 
key to success or 
failure. It is this: 


Impulse Needed 


Your brain, 
though it is) the 
ruler of your body, 
has not the power 

itself to initiate 
thought; nor can 
it, of itself, direct, 
yous muscles to 
Perform any defi- 
nite action. Ttrmust 
receive,first, a sug- 
gestion or impulse 
from without, 

A ring of your 
doorbell, the en- 
trance of another 


ORDERS 


person into the 
‘ADDED he 

3 room where you 
STIMULUS: are reading, | oF 


HE HEARS 
NOISE OF 
DISHES 


some other inter- 
ruption, may cause 
you to put down 
this magazine—a 
thing whieh, if you 
are Interested, you 
probably have no 
intention of doing. 

Or, take the case 
of Frisch, the Gi- 
tants’ second-base- 
man. His motor 
centers did not di- 
rect his muscles to 
move toward the 
fly ball until after 


oats W% bran'hu woe 
mentally. The TASTE AND. ceived that move- 
a —— Sacer 
‘by its animal in- THROAT STOMACH 4 sary if he was to 
Shoat te never ff STIMULATED SECRETIONS, FEELING OF Iain ie bal. 


can progress. But 
there is no limit to 
the progress of the 
child. 


GLAND SECRETIONS IN MOUTH, 
THROAT AND STOMACH INCREASE 
DESIRE FOR FOOD 


Why You Act 


Although — you 
may be awake, you 


Man Ri HESRE a picture tory of how the caus tiation ofthe sna of ste Sit nocitaa ines 
‘whkouty tateake the ‘smmution ot inter and moma’ Tinoees that your bed in the 

‘The one impor- hhunger ‘to the body and moves the secretions, these glands bring increased morning until the 
tant and essential muscles to responsive action. “The man desire for food-—the mouth-watering sunlight or the 
difference that dis- in the pictures first sees flapjacks cook- sensation. Noises in the restaurant ight of your clock: 
Xinguishes man ing in the window. Through the visual add still another stimulis, "All these informs “you that 


from the lower an- 
imals is that man 
poseeases a mind. 
He reasons. His 
life is ruled not by 
every passing ime 
pulse that flashes across the trans 
Jines of his nerves. Rather, his 
master. His brain, the central station, 
rules. It is the guiding power of his ner 
vous system, and consequently of his body 
and its functions. 

Lock cat in a box covered by a lid 
that will spring open at the touch of « 
lever, and the cat will remain a prisoner. 


stimulated. He 


‘center of the brain his imagination is 
| restaurant’ eating - flapjacks, 


‘imagines himself in the 
which 


the time has come 
for you to be about 
your duties, On 
Your way to take 


‘will not struggle, he will not hurry. He 
will consider his situation calmly until he 
discovers that by maving the lever he 
may cause the lid to rise and so gain his 
freedom. 

In every normal, healthy man the 
brain is ruler. Tt exereises its control over 
his muscles through certain groups of 
brain cells called motor centers, each con- 


the street ear to 
your office or shop 
you will not hurry unless you learn in 
some way that hurry is necessary because 
you have left your home at a later time 

Also, you probably would 
ng to work at all had your 
brain not learned, either from your own 
experience in the past or by informa~ 
tion you have received repeatedly from 

(Continued on pase 130) 
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DR. PAUL BARTSCE ox 
head of the Division GLENN H. CURTISS, 


Mollusks ‘of the Smith ‘of American avia 
the fret to "hop 5 


‘onian Institute, Was 


ton, D. C., demonstrating off”'from the surface of the 
the’ compact underwater water in a motorless glider. 
motion = picture camera Tn recent tests in Manhasset 
which he has invented to Bay, off Port Washington, 
photograph creatures of the LiL, an extremely light 


hydroplane glider designed 
by. 


Islands, he recently ob- waves, after being towed 
tained ‘remarkable movies some distance by motorboat 
of many varieties of strange 
fishes in their native haunts 
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[“« lective ile saver 9 Sting it inta§the jad and 

lustration, from, Withfia ro ladder 
graph, shows the speg@ular trailikgin the water, the 
fallen aviator by thé U. 8. 
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Seventy Miles an Hour 
yin a Hydro-Glider 


‘ew Air-Propelled Boat Skims Waves 
at Express-Train Speed 


EVENTY miles an hour in three 

inches of water is the astounding 

performance claimed for a revolu- 
tionary new type of air-propelled glider- 
boat developed by F. W. Davies, of Dud- 
ley, England. 

‘Thin feat is the more impressive be- 
‘cause, unlike most craft that threaten the 
world's speed record, the Davies hydro- 
slider conquers water not by sheer, costly 
‘massing of compact power, but essentially 
by: minimizing friction. Nautical super- 
speed, hitherto exclusively a sport of 
‘open-handed millionaires, there- 
fore is brought within the reach of 
every water lover. 


Commuters May Use It 


But its importance as a new 
plaything for sportsmen is over- 
shadowed by its significance as a 


of country 
daily down Ld 
the Hudson, 


‘of the slow 
and lake eraft 


‘An airplane prop d engine drive 
the hydro-glider. ithe enormous 
friction exerted by water upon high-speed 


of this world pales to 
‘with the vast worlds that Ite beyond us.” 
‘Don't miss this fascinating story of Mr. Hartness' 


hobby 
he embarks on wonderful journeys into the skies. 


shallow draft is the wide, somewhat flat 

bottom, The weight is distributed over a 

large water area, sharply limiting the dis- 
jacement depth. This constructig 


An airplane engine nd propeller, mounted igh 
traced: struts, drive the mew speed craft 


scientific design of the Davies craft, Only 
the cockpit portion is raised, The hull is 
Jow and flat to prevent resistance to the 
lusty breeze encountered at high speeds, 
‘The forward end of the cockpi 

rounded for the same reason. 

The hull is oblong in shape, 
with a tapering tail upon which is 
the main rudder, operating di 
rectly in the airstream from the 
propeller, 


Strength of Construction 


‘The airplane engine and the air 
screw are mounted high on atruts 
braced by diagonal wires. ‘The 
cockpit, forward of the engine, 
seats six . The main wal 
of the hull are braced at close 
tervals with timbers, while the 
longitudinal stringers and the keel 
are fastened by stout metal gusset 
plates riveted together. The bot- 
tom, which bears a great strain, 
consists of two sking laid at 45 de- 
grees to each other. A double layer of 
chemically treated and copper-fastened 
fabric lies between theye skins. Moreover, 
the bottom is constructed so that a dam- 
aged plank can be replaced at alight cost, 

Perfect control of 


MMaiways points toward the earth, while the 
points to the heavens? 
fartness, former governor of Vermont, 


remarkableuunderground observatory where 


avoided to a marked degree. Thus the 
new craft adapts the most efficient prin 
ciples of the famous seasleds, which some 
years ago upset many traditions of nauti- 
‘al construction. 


wen wind friction is reduced by the 


propeller blades is 
avoided. Moreover, 
eh propulsion 

helps ‘achieve the 
shallow-water oper 


tive for safe naviga- 
tion on many lake 
and river stretches. 


The Rudder 


Even the main 
rudder, a high, 
finlike ‘projection, 
‘operates by deflect” 
ing air instead of 
water, Two small 
water rudders are 
located on the tran- 
som for maneuyer- 
ing, but. they rise 


the craft is said to 
be possible at all 
At half 


lide 40 miles 
hour, Because of the 
reduction of friction 
its fuel cost, is low. 
‘The world’s speed 
record for power 
oats, 81.5 miles an 
hour, is held by Mise 
Gar 


‘Wood 

hurricane. 
Yet the 

hydro-glider, 


Davies 


almost equalled this 
record in its first 


above the surface trials, It demon- 
as soon as the craft strated thus the 
has picked up speed, soundness of prin- 
The chief factor ciples which may set 
in effecting the anewmark forspeed 
craft's amazingly oats to shoot at. 


Cameras Pick Race-Track Winners 


By Truman Stevens 


SWIFT, short flash—often only a 
blur of straining heads—upon the 
retina of a human eye decides the 

winner of most horse races, ‘Thousands 
and oecasionally millions of dollars poise 
upon that flash. “Hundreds of decisions 
have been questioned, many no doubt 
justly, for even a judge's eyes are humanly 
fallible, 

But lately on a Belgian tr 
devised camera, ingeniously connected 
with a finish tape, has been the court of 
last resort. ‘This invention, recently im= 
proved by 
contested places at t 
Lafitte track, 


k a specially, 


camera shutters when tous 
the finish line 


winning hone, is 
track at the heighy 

It is just enough i 

10 that the photo rs the exact 


‘moment when the winner's nose appears 
in line with the winning post. 
‘Two posts, from 23 to 26 feet high, one 
atop the judges’ box, the other on the op- 
te side of the track, are equipped each 
with three convergent cameras. These 
are disposed so that a fine vertical line 


econo orwen 
pp conrestants, 


hen the winning howe touches, 
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the glass 
is in line with the winning post 
and the judges’ view. Four of 

‘cameras—two on each 
Post—are operated simultane- 
ously when the winner's breast 
touches the finish thread. Two 
of the four—one on each post— 
have one focus, and the other 
two have another focus, giving 
four varying pictures. "Thus a 
good photograph of every 
horse and of every inch of the 
finish line is assured. A fine 
each photo- 


some distance. 

‘The thread that actuates the automatic 
‘cameras will withstand a steady tension 
of nearly 20 pounds, but will break at a 
slight shock. It ends at each post in an 
electric contact formed of two flexible 
plates barely separated. Contact be 
‘tween the winner's breast and the thread 


‘The dingram below shows how tripte cameras are focused on the finish tine 

‘on each side of the course at the wining port 
Srranged to focus on every horse At the lef f one of the tiple cameras, 
rad atthe tight. the sutomatic apparatus that opens the camera shutters 
Thread ‘stretched across the Baiah line 


Tote how the cameras are 


35 


‘A close fish, automatically photographed from 
fadger box.” ‘The black vertical lie ncrom the center of 
the photograph produced 

‘cemers leas sin fine with the fish post. 1's 

{hin ‘method forthe judges to Bick the winning hove 


ya fine treed In 


cai tension resulting in an 
neous epntact between the plates. 
The resultant current, through a magnet, 
eases the shutters of all four cameras, 

ree minutes after the race is won, the 

establishing the winners are de- 
|. If the judyes have no doubt of 
fe result, they announce the decision as 
noon as the race is over. Otherwise the 
word “Photograph” is posted and the on- 
lookers await the verdiet of the mechani- 
cal judges. 


THESE CAMERAS 
| aecoRD. 
| winners 
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Midget Planes to Sell for $150 and to Fly 


on a Thimbleful of Gasoline <= 


By Donald Harris 


LITTLE more than 20 years ago 
to their front doors to watch 
fo by. Ten years ago. an 

draw the eyes of a countryside. 

How long must we wait before the 
becomes like the automobile, a com 
of transportation, a family conve 
How soon before’ the housewife, w 
lifted the kitchen window at the 


In a few years, at most, 


In the recent international motor glider 


contest at Lympne, England, tw 
each flew 87 miley on a gallon of 
Another drove his tiny sky. sparrow 
peed of 75 miles an hour. These » 
aerial midgets were restricted 
szines of not more than 72 horsepower arul 
th of 10 feet from wing tip tow 
‘Their average cost was only $1000, 

Such sensational achievements 
ymparatively virgin field of aviat 
“lying fivver” is an infant, with an 
sibilities, 
nile speed record are pioneering feats. 
dollars will not long remain the 
minimum cost of such machines. 
Lawrence Sperry, inventor of 
the tiny “messenger” plane, con- 
fidently predicts that the $150 
plane is only a few years away. 
Quantity. production of small 
engines is now the only thing 
standing in the way of such 
cheap machines. ‘These engines 
could be built in large numbers 
for $50 each, according to 
Henry Ford. 

But, ignoring everything ex- 
cept achieved facts, we find the 
implications of such facts tre- 
mendous and astounding. 

One of these ‘bubies’* 
could fly from New York to 
Chicago, 908 miles by rail 
hours on 1014 gallons of gasoline. ‘The 
fastest train takes 20 hours. At prev: 
fares. and gasoline prices, the serial 
trip would cost nearly $30 less than the 
rail trip. Railroad fares the country over 
average 3.6 cents a mile, Investment and 
upkeep aside, the air fivwer fare would be 
of a cent a mile, 


A Short Hop 


To one of these Tom Thumb pl 
Chicago and Omaha would be 625 hi 
apart, Chicago and St. Paul, or 
York and Pittsburgh, would be 
apart. Eight hours would sep: 
York and Akron, A Senator et 
Washington, D. C., at 10 a.m. a 
speaking engagement in Chicago at 830 
in the evening. Flying 10 hours a day, 
‘one of these planes easily could reach San 
Francisco from Chicago in three days. A 
1d-hour flight would put a Seattle business 
‘man at a conference in San Francisco. 


alrpla 


droning 
roar of a plane, looks down upon that 
Kitehen window from where the birds are? 


infant's pos. 
‘The 87-mile gasoline record and ths 
One thousand 


‘by Captain Cocker 


plane 


he 


[A Vickers “air baby.” of leas va 10-Feet wing spread, piloted 
Test fight at Lympme, England 


All these figures are based on railroad 
mileage. And a plane flies as does the 
crow. 

_ The commuting pg 


fcrown cities. At the close of the day the 
New Yorker could take an elevator to the 
roof of his office building and fly to dinner 

his family in the quiet of New Hamp- 
shire's White Mountains, or in the Adiron- 
dacks. 

‘True, there are now no adequate facili- 
ties for landing or for the housing of 
planes. But how old are service stations 
and garages? Protected skyscraper tops 
‘would offer ideal landing areas. Beacon 
routes for night flying, proved a success by 


Se votin | 
Ye. 


very 


Sede 
b 


“ 


the recent night air-mail tests, will inter 

continent as rapidly as the 

widens, as surely as good 
the automobile, 

foning and week-ending on 

as obviously impending 

t we shall accept soon as 
accept radio. 


Week-Ends in Remote Places 


‘Small, speedy airplanes would enable 
Chicago’ business men to enjoy their 
‘week-ends in the Canadian lake country 
and their summer vacations in the Rock- 
ies. ‘The miles that separate inland lovers 
of ‘the sea from ocean beaches would 
shrink. Yellowstone would be eight 
hours from the farmers of middle Kansas, 
while New York winters would be 12 
hours from Florida's beaches. 

In fact, the “air flivver” would make 
every foot of America accessible. Remote 
‘and hitherto inaccessible fastnesses of 


the plasa of the Capitol 
‘of the 5130 altplane ta not far distant 


nature could with ea 
men may buy mountain tops upon whieh 


ujtil they had become commercially prac- 
tial on a generous seale, 


to build their estates Airplane driving—high speed and trick 
Tt may not be too mucyf4o pdict that {Ping aside—is not a dificult art;-1¢ eas. 
far-seeing real estate onffators fe pt be learned as easily as automobile 


the opportunity to pilé up tybstfidous ving, but, once learned, it in easier. 
fortunes, as did the origing y ith rare exceptions, the men who have 
buying for # song isolateg of iand iit death in aviation were taking danger 
Sie abrplane, comet ace oF ous and unnecessary chances, just as the 

centers, Certain it & yAt as popu xoggled heroes of the automobile race- 


lation increases co will tedemand for track have taken chances and paid, What 


now remo i. the race drivers of the track did to make 
Moreover, the city's advantages in cul- your ear safe, the daredevil of the alr 
ture, entertainment, shopping fact Kave done to make flying aufe for you. 
and variety would, by means of the small 


speedy plane, be brought as close to the 
farmer and the long-distance commuter 
tas was the grocery store be 

outatripped hoofs, ‘The country dweller's 
family physician could be one of the ett 
best, Neither drifted snows nor bad roads 
would stop a plane. In the air there are 
crossings, blind 


The Sensible Flier Is Safe 


Only in one ease in a hundred is an 
aerial uccident today a consequence of 
mechanical defect. And even in such rare 
cases—though the engine stops or the 
propeller breaks—a plane is in no ps 

ticular danger, Side-al 
ping and careful gliding in 
practically every case will 
effect a safe landing. Even 
if a tree or building is 
struck in landing, a driver 
isnot likely to be hurt; for 
landing speeds, particu- 


‘An airplane is a simpler 
mechanism than an auto- 
mobile of corresponding 
quality. Fewer mechan 
eal problems have con- 


fronted aeronautical de- larly those of small planes, 

signers need not be great enough 

for bodily injury. In short, 

Cost to Be Low a sensible flyer is safer 

than a sensible motorist, 

As a result, modern because the wide roads 

airplanes are | mechan of the air minimize the 
ically almost perfect. danger from fools. 

Hence the cost of planes ‘The automobile altered 


and their upkeep—after 
Targe-scale production and 
wide use have done for 
them what they did for 
automobile prices—will be 
Jess than that of automo- 
biles. ‘The flights at 
Lympne, England, dem- 
onstrated strikingly their 
far lower fuel demands. 


the course of civilization 
profoundly and beyond 
‘measure. Tt left no house- 
hold and no life un- 
touched. It is conceiv- 
able that the airplane will 
be just as revolutionary; 
and the air flivver is to- 
day's signpost in our swift 
progress toward that era, 


How \ 
N 


We. 


Op Helps: 


.o Build Stories 


By Arthur Stringer 


Noted American fiction writer, author of “The Prairie Wife" and many other novels and short stories 


'T IS one of the paradoxes of ment: 
activity that this brain of ours rest 


most, whe most 
work, Exper in this 
true source 


you play 
you have a 


me aright, 
“hobby-horse” of the old mor- 
ris dances, the painted wooden 
imitation of a horse which, in- 
stead of er-rying the actor on 
ite back, was actually exrried 
about by that actor. So aman 
is always moat squarely on his 
feet ‘when he rides a hobby. 
And the hobby which I have 
found moat stabilising and 
ctimulating, in my own case, 
in a home workshop. 


Why I Prefer the Shop 


It was not ever thus, I'm 
willing to confess, for I've tried 
my restless hand at many 
things, When a friend asked 
me why I gave up golf for 
tool-littered imitation of a 
cabinetmaker’s workshop, I 
aid it was because I got more 


‘man it’s ten 


It’s the Fun that Counts 


MAN is always most squarely 
his feet when he ndes a 
hobby.” says Arthur Stringer. “A 
hobby, 1- find, has one subtle yet dis- 
tinct advantage over a game—it is 
constructive. It is something done for 
a definite and perceptible end. 

“In my own case, after much experi- 
menting, I found in a home workshop 
that nice balance between physical and 
mental effort that tended to keep reason 
on her throne and efficiency on (ear feet. 

“My immediate product is not the 
important thing. It's the fun I get out 
of making my wabbly old period Peet 


child'g fon her thre and efficiency on her fect, 
5 Being alregy a builder of plots may have 
iy ‘A hobby, in this had sometffing to do with it. But after 
is tl ; carefully {Mrpentering together a novel, I 
have fougfl it unexpectedly restful to ear- 
that penter tether a Inwn bench. My sub- 
time conscioff impulse was still to build. 
speci So Iffnbarked on a recreational orgy of 
fon mucl§ But furnit fe making. Most of it, I'm afraid, 


was very bad furniture. Som 
of it was so bad that my dis- 
cerning spouse committed it to 
the fireplace as promptly as the 
female infants of India were 
once committed to the Ganges. 
Some of it, after being duly put 
together, ‘fell to pieces again 
like the One-Horse Shay. 


Learning the Trade 


But 1 am learning. My tech- 
nique may not be perfect, but 
my ambitions are now re- 
strained. I can at last make a 
highboy that stands on all four, 
legs at once. I know how to 
stain and finish seven kinds of 
wood to convert it into true 
mahogany, I still occasionally 
cut myself a drawknife 
and [still occasionally hammer 
my thumb, But I can at last 
console my Better Nature with 
the thought that Tam doing 
something constructive at the 
same time that I ean console 


fun out of the workshop. When that same 
persistent friend wanted to know just 
why I got more fun out of my workshop, 
T had to put aside my jack-plane and sit 
own and fish for reasons. 

Thad to brush the sawdust off my over- 
alls and tell him there were moods and 
moments when golf struck me as essen- 
tially childish, as so essentially childish 
that the vision of three or four doren 
sclerotic old gentlemen solemnly. 
Knocking little white balls about 
400 acres of landscape impressed 
‘me as slightly pathetic. There 
was something so self-defeat- 
ingly futile about them all. 

Now a hobby, I find, has one 
subtle yet distinct advantage 
over a game. It is constructive, 
in so far as interest in it survives 
the moment of its practice. It is 
something done for a definite and 
perceptible end. And, being 
such, it is both self-justifying 
and self-perpetuating. It is not 
a self-deluding gesture toward 
youth, like the game of golf. 
Tt can forget to take itself seri- 
ously, for, unlike golf, it does 
not have to watch the lighting 
effects, the lighting effects that 
tint a mere game with a theatri. 
alized importance just as 2 


good, bad, and indifferent—I'm grimly 
forced to the conclusion that this business 
of trying to amuse the world in its idle 
moments is much harder work than the 
world imagines. And the harder we work, 
the more we seem to need a hobby. 

In my own ease, after much experi- 
menting, I found in a home workshop 
that nice balance between physical and 
mental effort that tended to keep reason 


mT ATT 


IH 


my Better Half with the knowledge that 
T can make ® Louis-Quinze cabinet not 
unfitted to « second-maid's bedroom. 

But my immediate product is not the 
important thing. It’s the fun I get out 
‘of making my wabbly old period pieces 
that counts, Some day they may no 
longer he spirited away by a shamefaced 
family. Some day they may even descend 
below the timber-line of the thitd floor. 
‘And in the meantime, at any 
rate, I have my two young sons 
who firmly believe in my ability 
with the chisel and saw, what- 
ever my incapabilities with the 
pen may be. 

‘That belief is founded on bows 
and arrows (after the three of ts 
saw "Robin Hood”) which ean 
as easily break a second-tory 
window as they can penetrwe 
the painted canvas sides of pars 
ing delivery trucks; to say 
nothing of a windmill that 
sacrifically raced itself to pieces 
‘on the garage gable, and a canoe 
that unexpectedly turned out to 
bea submersible, and a box-kite 
that actually rose bove the 
garden hedge during the well 
known tornado of 1921, 

‘Nor would it be just to 
humble workman to omit a | 


Qhk igh 


c PSWillnageentts, 


4 if Fulfilling Old 


Engineers 


ye 


Harness for Electric Power 
the Sacred River where Jesus Was 
Baptized; “Rebuild Waste Places” 


Del Shire co € tk, 
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aters of the Jordany, + ~ 
o Restore Palestine 


Testament Prophecies, 


‘And they shall 61 


‘or the Lord shall comfort Zion: he will comfort all 
ber waste places; and he will make her wilderness 
ven, and her desert like the garden of the Lord. 
the old wastes, thep shall ra 
up the former desolations, and thep shall repair the waste 
cities, the Desolations of manp generations. 

From the Biblicel prophecies of Issiah 


Raymond J. Brown 


RMEAULY in striking accordance 
with the prophecies of the Old Testa- 
mt, modern science has invaded 
joly Land, harnessing for electric 
‘the sacred River Jordan where 


tly the first electric power station 
‘enterprise—an oil-burning plant 
Jing 1000 kilowatts—was finished 
i in operation at Jaffa (Joppa) on 
iterranean shore. Similar plants 
arin completion at Haifa and in the 
city of Jerusalem. These three 
‘soon to be connected, will supply 


ly & temporary oxpedient, pending 
sompletion of the vast hydroelectric 
rrigation project now being con- 
in the valley of the Jordan. 
the work of harnessing the Jordan 
joted—in less than four years—the 
ealng plants will become auxiliary 
ney units in an cleetrie system that 
SS <st€ 9 million horsepower aveil- 


ultimate development will require about 
20 times this expenditure. The Duke of 
Sutherland in debate before the British 
House of Lords not long ago called it 
“the most substantial contribution so far 
made by Judaism to the restoration of 
prosperity to Palestine.” ——— 
‘The eifect \pf the 

Jordan valley project is 

ig and Wvolution: 
has not advan 


ts of science, except in a 
few isolated farming operations. Ox- 
drawn wooden plows and primitive water 
wheels for irrigation are the machinery of 
agriculture. ‘The inhabitants make their 
journeys on donkeys exactly ax Joseph, 
‘Mary, and the infant Christ accomplished 
the fight into Egy) 

purowes atill in carried 

streams and old wells. Oil lamps ilumi- 
nate the homes. Long ago the forests dis- 


Engineers are spreading a web 

‘Son fines from Dan to Becraebn and fom 

Gir leranea the ean eae 
fan valley. to serve 8 newly 

Paiewtine wth electric Nat. ad power 


Ippeared from the country, and the rich 

il was washed away from the high 
‘ground. Neglect has caused the once fer- 
tile valleys to become swampy and ma- 
larial. 

But now, with electricity available, the 
swamps drained, and the valleys watered, 
the results of the neglect of centuries are 
likely to be repaired virtually overnight, 
Indeed, it is expected that the inhabitants, 
of the Holy Land will make far wider pro- 
portionate use of the devices of modern 
invention—especially electrical—than do 
the people of America and Europe. For 
engineers say it will be possible to supply 
electricity throughout Palestine so cheaply 

that it ean be used in 
‘every home for cook- 
ing and heating pur- 
poses, for whieh only 
‘wealthy persons are 
able to employ it in 
other countries, Fur- 
ther, the eager inter- 
est ‘with which the 
native population 
greeted the recent 
introduction of a 


small quantity of 
modern agricultural 
construction ma- 


habitants both will 
‘embrace the opportunity to bette, 
their condition of life through th 
tuse of modern methods. 

‘The work of developing Palestine 
is being conducted under conces 
sions granted by the British Govern- 
ment, mandatory of Palestine to 
Pinhas Rutenberg, civil engineer, 
‘who prepared plans for the project 
after two years’ study of conditions 
én the Holy Land, The recommen- 
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ations he made were agreeable to Zioni 
rests. When he sought the nec 
overssions from the British Gov 
nent, he obtained the financi 
Daron Edmond de Rothsel 
rasions were grant 


be made by the 


of trust by t 


emendous Project 


nterprise is of such vast extent, 
practically the whole length of 
‘rom north to south and the 
tion. of its width, tha 
practicable to execute t 
Tt will be earri 
steps, keeping pace with the 
i of the eountry. Recently the 
of Jewish lal 


d to have been 
factory in the quality of labor 


{it the endurance of the woriemet 
r = 


ot inibaiben 


malls {7 
& Gull 
lle aie 
A Tt will make of Lake Tiberia 
jral storage reservoir, containing 
10,000,000,000 cubie feet of water 
fivallable for irrigation and power. Canals 
will be dug on both sides of the Jordan, 
Durvlleling its course, to carry this water 
$0.00,000 acres of dry lands. 
Wator required for electric power will 
Fulurned to its cour in the Jordan 
fer passing through the turbines. ‘Trans Heder 
nis a will earry the power. gener mers 
ted to Minifa, Jaffa, and Jerusalem in a 
1,000-volt system.” Lake Tiberias pro- 
Vides w natural xtornge basin which, en- could produce, making the 
fines say, is better than engineering — the development low. 
Conservation of 


kevat 


“The baptiom of Jonas by Jol the Baptist 


total cost of 
the water re 
the develop- 
Palestine, since most of the 
it about 25 inches 

hs in winter. 


annual rainfall 
foveurs du 


se Tiberias the 


feet. This would scem to offer an 
ideal situation for power develop- 
ment, but, because of the present 
lack of means of communication and 


the more immediate necessity of irri- 
gation and storage development, it 
was decided to erect the first powe 
plant below Lake Tiberias. Between 
this point and the mouth of the Jor 
dan in the ‘Sea, 68 miles away 
theresa fall of 690 feet. ‘Therate of 
flow of the Jordan at Lake Tiberias 
at present ranges from about 100 to 
600 cubie feet a second, 

When storage and regulation is 
completed and when some of the 
water above Lake Tiberias is used, 
the lower coume of the Jordan, it is 
estimated, wil have a regulated flow 
Sf about 300 A bic feet-a second, 


tne River Jordan —a repre 


"Tne waters of the sacred river note 
ply the Hay and with eect ht. 


that the Jordan is a small s 
compared with some 
rivers, its average wi 

feet, However, ita regulate 
with the considerable diffe 
between its source 4 
it adequate to serv 

the power and irrigatio 
Palestine, which is little 
sixth the size of Engl 
rising above the river baal 
points along its course make 
River in miniature, and 
gineering difficulties of th 


Palestine to Have Cheap 


At present there is said to} 
diate market for an electrical ¢ 
put of 

mestie and industrial gery 
development cost, permit 

‘an unusually Iow rate, it 


heating and cooking. In the eod 
particularly, there is need for my 
methods of domestic heating. ae 
electric supply is available, it i Sele 
there will be an incroasingly raid gi 


— § pare 2 
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Tato the Jordan below = . wharves, warehouses, and J 
fm included in the de- * drainage of the marshes already ire 
‘This river, havin planned, They await only the adjust 
ment of the population to the new 
order that will be ushered in by the 
operation of the power station on the 
waters oan be ste Jordan and the reclamation of th 
Phx the waste lands of the valley 
h puro Winston Churchill, Secretary “of 
State for the British Colonies, ahd 
others occupying high position in the 
British Government have expresied 
themselves with unstinted enthusiasm 
regarding the Palestine reclamation 


Government restrictions, as 
dan springs. Thus, been mentioned, have been’ placed 
ation of marsh the project. ‘The company orgunised 
d immediately by to pursue the work has been limi 
quent housing and 2 a maximum profit of 121% pee 
levelopment, Ax a and the Palestine Government 
the scheme, domestic bbeen authorized to pure 
) be provided through- . 


taking after 34 Juan 
wered by the hy ‘i t 


or at the end of each 
10-year period there 
these projects: must after 
Whole of Palestine, they Ma 
‘se merely preliminary tof in th 
Mevelopment of the Holy 
by $10,000,000, it ix 
he spent eventually in 
fon of 


y claim ae 
project 
step toward the ig 
zation of the Zip 


ae network of vestally wil be watt os 
sails, electric railways, * so manilary tation 
manufacturing planta, 


HY bf the difculty usually e To assure a gentle release of the camera spring. ‘The other end of the tube la fie 


juniered in making nerial pho- shutter, without shock, an unusual release ened to the main flying cord 
fographs by means of kites is gear has been devised.” In addition tothe When the plate is to be exposed, # 
lave Deen overcome by an wn |. a shutter release cord operator gradually slackene th”) fiyithe 
design and ingenious appa- id in tied to the end of a cord and the release cord in tuk inwh 
suspending the camera that re held within the upper tube that the plunger is gently pulled of 
rig by means of @ spiral cylinder. This causes a trigger project 


from the plunger te 
strike the button AE 
fg | the eto the 
at Tar camera "shu 
able and In canbe 
quence the dedited 
expowure in mie 
the abutter belig Fe 
eased gaily wh 
ever the operator 
desires 

Here are ag 
precautions 
must be eda 
stance of in alr photogesphy’ 
170 foot is Aerial photos 

een the should he atternpted 

only in bright sun: 
shine, else they will 
have a flat look, 

If the camera is a 
focal plane one, the 
shutter should he 
adjusted to the 
shortest exposure 
about one thou: 
andth of a sneond, 
‘The lens should be 


Tad 


Sper ight. "Above 
naked. petaraf the ingealous 


all gear Hepat amend. ‘used at full aperture, 
re fitted to Sethe Mes from ine For development, 
Ris, andl into the. comers hatter afairly concmteated 


gh Of these om the nd. At 
nt pings Se eh 8 treat 
une holding the ths’ tee ewes, 


developer should be 
used, and the de 
velopment mist nit 


“How My Car Serves Me” 


Prize-W inners in POPULAR SCIENCE MONTHLY 
Contest Find Novel Uses for Autos 


the family automobile to 
in tr ‘The 


First Prize, $20 


NOR eight years 1 
have run a pump 
and well - digging 

tools with my Overland. 

On the way to and from 

Jobs it pulls a four-wheel 

trailer loaded with from 

2500 to 3500 pounds of 

digging tools and casing, 

and does it at from 15 to 

20 miles an hour, 

‘To ruise the derrick, I 
attach guy ropes to the 
fro: * ~" *he ear and back 
itup. proper distance, 
‘The crankshaft is ex- 
tended to the front of 


pair of bevel 
un the belt 


radiator, and I use 
ind a ‘short shaft 

veen the chassis and the front 

whos?” belt then is run to the derrick. 


pulle, 
A ‘friction plate is used in hoisting 
tools, pumping sand, drilling, and lifting 


Tail dugers for emptying 
If the belt gets loose, I place a jack 
sugainat the front axle and push the ear 
intek until the belt fs tight enough, When 
Tam through for the day, I throw off te 
tute and go homie. When the ear is not 
serving a8 a stationa 
the boxes und pull the bevel ge 
‘The belt pulley does not interf 
leaatyvich turting the front wheel. 
MIN", 1 believe, ean be used to 


-ilriven machine that docs 
more than 27 horsepower. 


drive an 
not requ 
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By E. W. Tee, Brooklyn, N. 
Second Prize, $10 


WHILE staying near a lake in the 
‘country last summer, we began to 
experience a shortage of ‘spring water. 


With careful manage- 
ment, the supply seemed 
to be sufficient for drink= 
ing purposes, yet we had 
to find some means of 
providing ourselves with 
‘water for washing and 
other household uses. 

‘We were some distance 
from alake, and we could 
‘easily see that it, would 
be a tiresome job to 
‘carry up water every day 
to the house, which was 
situated hallway up a 
hill 

Finally, we decided to 
try to use our old Oak- 
Jand to supply the power 
to pump up the water, ‘This proved to 
be entirely satisfactory, and more than 
came up to our expectations, 

A tire was removed from the rear wheel, 
and the rear end of the ear was raised by 
strapping it to « long pole driven into the 
sand, thus permitting the rear wheels to 
revolve. A. temporary belt was made, 
sand power thus was obtained to drive th 
pump that easily supplied all the wa 
required. 


By Samuel D. Lamis 
Hannibal, N. Y. ~ 
Third Prise, $5 


FEW weeks before my hay was 

ready to cut, at the close of a long, 
dry season, several heavy rains started 
the grass growing at the bottom. When 
1 came to cut the crop, I found the grass 
‘at the bottom so thick that the team could 
not keep up a sufficiently strong and 
steady pull. So the knives kept plugging 
up every few feet. 

T decided that probably my 1911 Buick 
had more pep than the horses, so I put 
sstub tongue on the mower and hooked it 
to the car. A man rode the mower and I 
drove the car, After a very short time 
of experiment, 1 knew I had solved the 
problem. 

‘The field was stony in places, and a 
part of it had a 10 per cent grade, but 
neither handicap seemed to affect us. I 
did not have to stop once for plugged 
Iknives and I cut the field much quicker 
than I ever did with the team, even when 
the hay was easy to mow. I ran in low all 
the time yet the engine did not heat up 
any more than a tractor. 
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Every Snowflake a Master Design’ 


Lace Makers, Jewelers, and even Bakers now Copy Photographs 
of Cloud-Born Crystals as Patterns for Their Wares 


By Wilson A, Bentley, World’s Foremost Snowflake Photographer 


NVENTIVE man has learned to im- 
prove on Nature's processes in count. 
less ways—in the production of 

larger and better erops; in turning the 

energy of streams and waterfalls into 
electrical power to give him light and to 
run his factories. Yet in one field Nature 
never has been surpassed. That is in the 
production of beauty. 

Nature is the master artist. Man can 
only copy erudely the patterns 

signs in infinite variety. And nowhere is, 

this supreme artistry more marked than 

in the tiny snow crystals that fall in 
countless numbers from the dark snow 
clouds of winter. 

For 41 years I have bgen studying and 
photographing snowflakes; yet 

even now, each new snowfall 

adds thrilling interest tomy 

search for wonderful new forms 
of beauty. I think that is be- 

‘cause in all those 41 years T 

never have found two snow#al 

exactly alike. Think of 

Every time I focus my camera 

on a.snowflake, Ido so with the 

Inowledge that Iam recording 

fan intricate and beautiful design 

that never before existed in the 
world! 


Thrilling but Practical 


‘This unending thrill of new 
discovery always has been ample 


them have found practiea? use- 
fulness in industry and in scien- 
tifie research. Incidentally, 
thas developed a real financial yal 

For example, a lace manufact 


tals an opportunity to copy their original 
designs in the manufacture of his product. 
He bought a number of the photographs 
from me, and from them fashioned lace in 
the patterns that Nature, the master 
artist, had formed by hurling tiny drops 
of water through the winter air. Next, a 
jeweler realized the possibilities of imitat- 
ing my captured snow gems in gold and 
precious stones. Wallpaper designers, 
makers of silks and other fabrics, metal 
workers, wood carvers, manufacturers of 
‘class and chinaware—all have purchased 
my snowflake photographs for use in pat- 
‘terning their wares. And recently I sold 
some pictures that are to be used as 
models for cookies! 

The fact that no two snowflakes ever 
are alike, or ever ean be alike, in form and 
texture is one of Nature's great wonders. 
Yet by close study of the formation of 


these crystals, science explains why this 
isso, Each of the minute erystals of water 
‘vapor that fall as snow takes its individual 
crystalline form from a definite combi 
tion of atmospheric conditions that it en- 
‘counters as it falls—such as temperature, 
density, wind movement, and electrical 
content of the air. 

‘Temperature, of course, is the chief 
factor in producing snow. 
knows that water alters i 
toits temperature. At ordinary tempera- 
tures it is a liquid; at high temperatures 
it becomes a vapor—steam; at low tem- 
peratures it becomes a solid—ice. Even 
when water is in the fluid state, the nega- 
tive and positive poles of its’ molecules 
tend to arrange the molecules into erys- 
tals. At the higher temperatures, how- 
ever, these molecules dart about under the 

fluence of heat, making it impossible for 
their poles to hold them in crystal form. 

‘When the temperature is low, though, 
the water becomes quiet. Then the poles, 
draw the molecules together and the crys- 


tals are formed. Minute variations of 
these lower temperatures definitely alter 
the forms that water assumes when it 
‘enters the solid state. To this {uct chiefly 
is due the marvelous diversity of snow- 
flake patterns. 
‘Thus, the natural form of the water 
crystal 
however, rarely 
at unusually low temperatures when the 
molecules of water from which the snow- 
flake forms is transformed slowly. into 
the solid state. When the freezing tem- 
higher, the molecules become 


form. Almost invariably this 
be some variation of a six- 


ry" remarkably, 
by definite rule, 
portions of any 
For example, on the east 
‘ern edge of a storm, columns ar 
plates often are prevalent; _t 
southern portion pj 
branching stars and 
sleet and granular { 
center portion, granular fort 
the western section branching 
stars and plates, and the north- 
ern part columns and plates 


When Stars Are Formed 


Medium to rather scattering 
snowfalls, rather than heavy 
storms, produce the most beau 
tiful forms, Branching stars 
occur most often during mild 
weather, while plates and col 
umn fall’ generally in’ cold 

storms. 

Tt is astounding to find that in z0ro 
weather tiny bits of water from 1/300 to 
1/4000 of an inch in diameter exist in 
the clouds in a fluid state, Even more 
amazing, I have found these droplets to 
contain a erystal core, covered by a film of 
fluid water. Why these tiny bits of water 
{ail to freeze in the coldest weather of 
winter is a mystery of cloudland to punsle 
the keenest scientific mind. Hardly less 
interesting is the evidence contained on 
some of the snow crystal faces that certain 
Portions of them also once were covered 
With films of fuid water that later erya- 
tallized in the typical scalloped, rounded 
form characteristic of massive ice crys- 
tals. 

‘Some falls of snow have) yielded” as 
many as 50 beautiful pictures; others 
none at all. Inall, I have made more than 
4000 photographs, and each winter [ 
return to my hunt with undiminished 
‘enthusiasm. 


oad ret 


sather > 
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Nature’s Snow-Crystal Designs for Laces and Jewels 


JN MAKING these ke 
Mr. 
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The Sports You Need Most 


For Every Job there’s a Recreation to Keep You out of Ruts 
By C. Ward Crampton, M.D. 


National Authority on Recreation and Health 


fatal of all diseases, 
‘The winning of success demands 
intense concentration. It means that a 
‘man must put his whoie self into his work. 
In pursuit of success he takes himself out 
he not only gets into a rut, but 
the ruts get into him and wear him down. 
T have in mind an old boyhood friend 
who, from the day he left school, 
barked on a spectacular eareer that in a 
few short years carried him to financial 
independence. The other day I ran 
across him on the street. It was the first 
time I had seen him in 15 years. I hardly 
recognized him, face, once tanned 
and boyish, had become’ the color of; 
putty. His once handsome features had 
assumed a hawklike sharpness. Deep 
lines marked his fo 
drooping twist to his 


Sischs can become one of the most 


We talked of the years that hi 
rated us, 

“Doctor,” he said, “Thay 
thing I have to get whey 
worked night and day, 
out. And yet, do you 


I don't enjoy my food, 
I don’t enjoy the company of others. All 
Tean think of is my business. What's the 
‘matter with me, anyway?” 


There was a certain tragic look about 
him, 

“I know what's the matter with you,” I 
told him. remind me of an auto: 
mobile wheel spinning in the mud. The 
faster you go, the deeper you sink in the 
rut, And if some one doesn’t hurry with 
a derrick, you're going to get st 

jou can't budge. The tro 
forgotten how to play. Wat you 
need is to get out for some fungand ex- 


‘wrapped in them- 
dusty and shriveled inside. 
‘They are Ralf dead while they are ali 
and they die early. As a New York 
physician declared recently to a patient 
“It is a case of recreate or wrecl 

There are, of course, many kinds of 
recreation, and the kind that may suit you 
may not be suitable to your neighbor. But 
you will go a long way toward making a 
‘correct choice if you pick for your recrea 
tion some form of activity that is abso- 
lutely different from your daily work. 

If your work is mainly muscle work, 


a Bai. ala a 
(e) i. 
y =f ee ae 
te 
ie | 
ae | 
| 


—— an 

pane f 
He needs trough tout in 
{he open to lean how 
oy” roaring compre 


find some mind-testing recreation, and 
play some game that makes you use your 
muscular equipment in some entirely 
different fashion. 
If your work is mainly with your head, 
turn to vigorous muscular activities. 
If you work indoors—go out. 
If you are out of doors all the ti 


hice for recreation, 
are continually meeting many 
seek seclusion. 


Keep Yourself Well Balanced 


If your work is quick, intense, and ex- 
citing, seek quiet. 

I it is dull and monotonous, find some 
activity that is rapid and intense. 

If you have a white-collar job, put on a 
flannel shirt, 

If you have a flannel-shirt job, a white 
collar as a change may have its merits, 

Change your clothes, change your 
mind, change your attitude—but, above 
all, got the play spirit. Nature has pro- 
vided us all with a desire to get into the 
game. Some of us {eel that we may have 
lost that desire. Games, particularly of 
the athlete type, employ the whole mind, 


Sketches hy Doctor Crampton 


He needs to play baseball 
{for outdoor fon nnd vigor 
oon exciting exeriae 


‘A quiet game of check: 
fa develops hin Brin 


‘Take the man in an office job, say a 
clerk 25 years of age, who has sedentary 
indoor work eight hours a day, 
office where he sees, 


boy. What is the one b 
him? 


lows. His daily w 
‘eventful, Basketbi 
His work uses only 
body. Basketball uses 
He can sit at his desk for the whole 
day and not be much more than 
neat, tidy automaton. Basketball 
musses him all up, brings out 

virile qualities, makes him a shout- 
ing, vigorous man in action— 
‘every fiber of his being on the job. 


Sleep—a Health Builder 


Moreover, he gets a shower 
bath and a'rubdown afterward, and he 
comes out of the gym tired, glowing, and 
stimulated, ready for a solid night’s sleep 
of perfect reconstructive repose. He has 
been re-created. 

Baseball, tennis, handball, boxing, and 
‘wrestling, too, are good choices. All sup- 
ply the vigorous exercise and stimulating 
sport that the white-collar man needs. 

But uside from competitive games such 

is these, an ideal source of recreation is 
out in the woods, under the skies, along 
the shore of some lake or river. If you are 
a white-collar man, learn how to walk 
and become a hiker. Find a lake in your 
vicinity. Make your camp and cook 
your supper on the shore, skate there or 
‘swim, according to the season. The man 
who can start off with a pack on his back 
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and spend the week-end in the woods, in- 
‘a hotel, has taken a big 
if a real, all-round, 


good eye, steady hl taut muscles. 


night after the day's work? 
‘work of its zest and dé 


When you get through, you are tired. 
Your muscles are eramped. Your back 


is bent over. The chances are it will stay 
that way, for it obeys the general law that 
the body’ structure assumes the position 
in which it is most exercised. 

Thave seen hundreds of men who have 
been engaged in mechanical work for 
years. They become strong, but hard 
and stiff, and stiffness is just another kind 
‘of weakness. You need, if you work at 
fone of the manual trades, a thorough 
livening-up to overcome this hardening 


process. 
Your game is handball. It is interest- 
ing, rapid, and vigorous and will loosen up. 
any or all of your joints when the rivets 
tend to get rusted i 
Your next best reereation during the 


RE you “‘all in" when you go home at 
During the 
daytime are you pursued by the “‘tired feeling” 
that robs 
bition? 
In. an_ early 


issue of POPULAR SCIENCE 
MonTHLy, a noted health authority will ex- 
plain the scientific secrets of fatigue and will 
fell how you can conquer it. 


a7 


indoor season will be either boxing or 
wrestling. Go to some gymnasium where 
you can get good instruction and soe 
clever work done. Learn these manly 
from the ground up, for boxing and. 
ling are the greatest of all-around 
making games, and belong in every 
a's life, 
if you want to be a well-rounded man 
wically and mentally, you need to 
- 4 you, It is a 
‘give the mus- 
‘cular equipment a rest for an evening and 
sit down to a quiet game of 
chess, checkers, or eards. ‘These 
help to develop a useful part of 
your anatomy—your brain. 


Reading that Stirs the Blood 


For the vigorous, active man, 
who is tired at night, there is no 
finer recreation than ‘oceasionally 
stretching out in an easy chair 
and reading an exciting story of 
romance and adventure. ‘This stirs his 
blood; makes him thriil with the dan- 
ers, struggles, and victories of fiction, 
and he participates in stirring events 
that he could experience in no other 
way. 

Similarly, you can find enjoyment in 
watching others play when you yourself 
cannot play. If you cannot play baseball, 
go see a good game once in a while and 
“root” for one of the teams. Knock ‘em 
“over the fence” with Babe Ruth. If 
you can’t go to a game, follow the 
fortunes of your favorite’ big league 
team through the season. If you are 
interested in tennis, follow it up. Go to 
the big tournaments. 

Get into the game. Recreate. It holds 
profits for you. 
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DERRICK LIFTS ‘CARS FROM RIVER 


WEEN 4 barge loaded with freight East River. ‘The photograph above 
cars struck a buoy near the shows how the cars were lifted one by one 
Queensboro Bridge, New York City, re from the water by a giant derrick mounted 
cently, the cars were plunged into the ona huge barge anchored in the river. 


Handy Envelope Is Sealed 
by Postage Stamp 


ELF-SEALING 
‘opened, has been in 
W. Weigand aad 


open, it is necessary merely to pull a tab 
attached to the flap and projecting be- 
neath the edge of the stamp. 


‘When the stamp is pasted over these 
joining tabs, the envelope is sealed. ‘To 


AyEEO WER SAW CUTS nes JN SQUARES 


PQWER saw for cutting tee + transmitted to two 
t the rear through 
2 universally con- 
‘0 swing vertically. 

The operator, 
standing on a 
frame front, 
keeps the cutter in 
line by following 
the previous cut 
with a guide pin. 
‘The friction of the 

w as it cuts its 

fay through the 


After the entire 
ice area has been 


cut in checker- 
board fashion, the 
machine is" re- 
moved and work- 
men armed with 
picks and ice saws 
break off the cakes. 


tolother 
reached: eysily 


ty this compact tool, it is claimed. 


New Automatic Sprinkler’, 
for Fire Prevention 


ATION of a new type of auto. 
naticsprinkler head ix accomplished 
by a liquid that is sensitive to heat. It 
hhas been developed for fire prevention in. 
and more 
types, 
‘The thermally responsi 
new head is a siliea bulb 1 
red liquid, 
pands the 


» be non-corroding, 
nsitive to heat than the older 


e past of the 
ly Ged ith 
ture 
ha 


is Teached— 


alve against the water inlet, 
b bursts, the valve flies off, 


fore, solder head have been 

used exclusively, because solder melted at 

a lower temperature than did any know 
loy strong enough to keep the sprinklers, 


senew nouns 
wave Bown 


siUica 
pry 


tiouio 
ExPANOS. 

AND OURSTS 
uu8 ar 185 


GIASS VALVE 
‘ALLOWING WATER, 


Bursting of the sensitive bulb releases the 
water inlet valve, allowing the water to How 


watertight. The new head, operating on 
2 fundamentally different releasing prin- 
ciple, is said to be effective at much lower 
temperatures, attacking fires earlier. 

‘The first industrial plant to install the 
new heads is the Thomas A, Edison fac 
tory at West Orange, N. J. They are 
room where celluloid cylinders are st 


 \New Bottle's 


ie 


Nas ide ha aio | | PNA 
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OUTDOOR SWING AND BED COMBINED 


ied Quantities 
N INGENIOUS bottle stopper that 


pours an exaet quantity—fr 
to five teaspoonfle—into anal 
container is a recent household conveni- 
ence invented in France. To pour this 
quantity a second time, the bottle first 


Spe 


must be placed upright. 


lot Bottle Heats Itself 
1) when It Is Needed 


ESIGNED for household conveni- 


ence, a new jot bottle a 
hardya chytiedl snajuad MQ wake, stayn 
cold iL is dajmed, yhN vo Aged) heat, 

Mf be 
comes hot al- 
/ ‘most _immedi- 
| ately at a slight 
‘manipulation of 

f the stopper. 
Boiling the 
bottle charges 
it, with heat. 
‘The bottle then 
cools, while the 
| chemical con- 
f J tents hold suffi- 

7 cient latent 
heat fo meet any need for a hot-water 
bottld. 

It ¢an keep food warm on « motor trip. 
or, when no heating device is handy, re- 
main cool until heat is needed. Since it is 
built of metal, it cannot be punctured, 
and it is said to be more durable than 


Skyscrapers Shrink in 
Winter, Tests Show 


NEW, York skyscrapers are from 
1 2/10 to 134 inches shorter in mid- 
winter than they are in summer. This 
fact has been revealed as the result of a 
study of skyscrapers recently made by the 
planning service of the National Asso- 
ciation of Building Qwners and Managers. 
‘The figures were arrived at by calculating 
the expansion and contraction of steel. 
In the Woolworth Building it was found 
that each degree change in temperature 
makes a difference of 061 inch in the 
structure. 


the seats may be 
swung outward, while 
the back of the seat 
can be swung to # 
horizontal position, 
forming an extension 
for bed. 
‘Theadjustment for 
either bed or 
swing can be 
quickly made. i 


A 


Pincushion Attached to 


(25 zien Arm 
ive been made convenient to the 


fingers of a housewife operating a 


sewing machine by a doughnut cushion 
SO 
nak 


forgetful hand may be pric 
By means of an inconspicuous slit i 

‘one side, the cushion ean be slipped easily 

It does not at 

pers 


over the machine arm, 
all impede 


tion of the 


9 


the 
machine. 


\ Showing how ne seat of the glassed 
‘ving tot the eh) ie wong et te form 
"Sacred extension for the bed 


Sensitive Fire Detector 
yunds the Alarm 
'HIS remarkable fire detector, actuated 


The fire detector, showit alarm signals 


board the exact location df the danger 
point.~ Simultaneously it sounds an alarm 
bell at the switchboard and one at the 
nearest fire station. 

A white control light burns constuntly 
fon the switchboard, Should this light 
burn out, of should a wire break or a con- 
nection get out of order, a distinctive 
trouble alarm is ‘sounded. This, of 
‘course, is heard only at the switchboard. 

When the temperature reaches 185 de- 
‘grees, an alarm is sounded loudly outside 
the building and the word “Fire,” illumi- 
nated through red glass, callsthe neighbor- 
hood's attention. 


Honey Prevents Freezing 


(A MIXTURE of honey and water in 
the radiator of an automobile will 
prevent freesing in winter, according to 
‘experimenters at the New York State 
College of Agriculture at Ithaca. 
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Oddities in the 


vp 
lath, "Minn., where & revolving mo 


deer become 20 tame as to Fei by Heinle and ables the gu 
beg meals from doorsteps 3 stony ying a city bl 
of suburban homes a foot central tower Ec 


A PERISCOPIC MIRROR 
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Bw (2e} 


IN EIGHT DAYS, 


ier to. New Yorke 
days and ix 

we standing beside hin 
‘nud-spattered car, Note the 
special roadster body, de: 
signed {o. give protection 
from’ the severest weather 


USES MOTORCYCLE AS 
DELIVERY VAN 
Delivering seven-piece dining- 
room suite, all Jonded on hls motor 


as 
‘After using thie method of delivery 
mths, he says it's a real 
of time and money 
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Above: The sea sed. drives 


SEA SLED RESCUES STRANDED PLANES 


"To, SOLVE the problem of rescuing 
disabled ‘airplanoy, that frequently 


‘on a large scale the aquaplanes used in 
Its draft is only eight 


ely in front 
‘be carried 


Approach on foot through the soft mire 
‘was out of the question. 
‘The hull of the new sea sl 


d resembles 29 miles an hour. 


HUGE GRAIN TRUCK HAS SIX WHEELS 


A SIX-WHBEL motor truck, built by 
a firm of millers in London, England, 
has a capacity of 448 bushels of grain. 
about 13 tons: 

in half an 


the granary floor overhead, and is di 
charged through three chutes beneath 
onto an underground yor at thi 

Practed with slant 

of grain 


een in operation 
s owners say that 
da considerable 
in labor and transportation as 
compared with 
oy ral 


‘The sie wheet a 
find the tischarge chutes below. 


‘ruck showing the narrow opening st top through which grain it loaded, 
‘The body 22 feet lang. with capacity of 448 bushels 


wable Hammer Claws 
lave Vise-Like Grip 


pushed toward 
the handle. 


pening of the bearing shoulders, 
r the hold on the nail 
i force required to 
spiral spring in the head straightens the 
claws when the nail is removed. 
jaws, if damaged, may be replaced 


Litter Carrier Saves Time 
on Dairy Farm 


overhead track to the manure pile. 
the pan is tripped automatically 
dumped. 

‘The carrier rod telescopes to four feot, 
making it adjustable to pans of wide 
varying lengths. The simplicity of th 
invention is said to place its cost and it 
upkeep within reach of even the-zmall 
dairyman, 

Its claimed that the invention accom- 
plishes a saving of one third in time and 
three fourths in labor, besides assuring 
‘greater purity of the milk supply. 
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wind all 
nighll are salto be silenced by 
this newly patented combination sash 

if holder and win- 
| dow lock. The 
| device also 

makes it more 
difficult for a 
burglar to en- 
ter. 

‘The wash ean 
be lifted to any 
position and 
there securely 
held by two 
clamps that 
press tightly 
against the wine 
dow frame. A 
slight pressure 
‘on the handles of the spring catch releases 
the grip of the clamps, 


World-Famous Violins 
Copied by Scientist 


DERN 
have Fe of 
making super-violins—a secret that was 
understood by Stradivari and other old a bell. Its material must be uniform 
masters of the seventeenth century, and throughout to produce the 
that are pleasing to the ear. If its wood 
contains small bubbles, pores or minute 
racks, it will produce discordant tones. 
in its natural state is 


rush Holder al§o Serves 
x as Sanitary Cover 
SANITARY metal cover 


‘works of the 
Professor Koch concluded that the secret 
of their tone lay in imparting an artificial sun-drying and a special varnish, is said 
the brush is in use, the uniformity to the wood. A fs like to have produced his remarkable'results, 


rves as\ back, the bristles being 
BE SERVES AS FIREMEN’S NET 


fosed in the open side. In reversing, 
rescued 


fo brushes slide on small tracks along the 
inside edges of the cover. 


Adjustable Last Designed 
to Fit Any Shoe 


Eartuworsts—though their brains are in 
their abdomens—have memory and ean 
be trained to go in a specified direction 
FF so tha@lit can be Mimpressed or says Prof. L. Heck of the University of 
hded for adjustment to the width of Prague, Germany, after a series of experi- 
‘shoe as well. ments with 500 worms 
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PRIZE cow WALKS ON WOODEN LEG 


HUIS ayn “Fanny” wi the,chamfion oymer tp feag it would be necessary to 

hie ducer of thf whe cofaty Fi ey er. A local veterinarian, how- 

ye Ee fino the affected leg, and then 

injury@eathe of pot Tord resulted fan ny” with the wooden leg 
infection which for a tiie caused@her Fe Maa posing ts tae picts, 


ONE RAM GIVES 25 POUNDS OF WOOL 


ple fe is a registered Ram- 
ofthe Tong hair variety, 


WHEEL CHAIR DRIVEN BY DOG MOTOR : 


HIS unique 
oe - powered 


tention when it 
appeared recently 
on the beach walk 
at Ostend, Bel- 


‘The photograph 
seems to indicate 
that the canine 
motor neither re- 
sented nor suffered 
under the appar- 
ently strenuous 
task imposed by 
his crippled mas- 
ter. 


This Blind Carpenter Has 
Built Six Houses 


ALTHOUGH totally blind, John Tay- 
lor, of Canton, Ohio, is a successful 
carpenter. For 28 years he has been un- 
able to sce the hammer he works with: 
yet in that time he has built six houses. 
His infirmity, dating from his early 
Youth, never as prevent 
hitting a nail square! 


Bicycle Sidecar Becomes 
Popular in Germany 


By Orion. Oaks, M.E. 


BURNED four tons of 
coal last month in-my 
seven-roomed house and 

could not keep warm. If I had 
not used two oilstoves in adiii- 
tion to the furngce, my family 
actually would ‘pave sullered 
from the cold, Tam at my 
wite’ end to know what to do 
about it,” 


A Common Problem 


In this way a friend of min 
recently presented his home- 
heating problem to me 
problem that confronts more 
than half the home-owners of 
the country. An inspeetion of 
his hot-water heating system 
revealed the fact that there was 
absolutely nothing wrong with 
it, Even his coalbin 
was led with | the 
proper kind of fuel. 
Imagine his surprise 
when I demonstrated 
tohim thatthetrouble 
Tay not at_all in his 
‘equipment, butentire- 
ly in his ignorance of 
how to take care of 
his furnace. 

His practice had 
been to go down to 
‘the cellar in the morning, open the damper 
and all the doors of the furnace, then shake 
the grate until the hot coals fell into the 
ashpit; finally, to throw in a few shovels of 
stove coal, Often the fire went out, At 
other times he could get up no heat until 
Jnte in the morning. 

‘What he should have done was to shake 
the grate just once or twice to remove 
the packed ashes and allow air to pass 
through. A few shovels, of coal then 
should have been spread’over the sur- 
face... This would have ignited in 
few minutes and started steam. When 
fully ignited, the firebox should have 
been filled with fresh fuel. 


Smothering the Fire 


Shaking the grate too much when 
starting from a banked fire causes the 
coals to fall together and clog the air 
Passages between the coals, stopping 
the draft, Since there is little fire in 
the morning, it cannot break through 
sufficiently fast. Either the fire suf- 
focates or it takes too long to heat up, 
‘especially when large coals are used. 

Another difficulty often encoun- 
tered is due to improper eare of the fire 
during the day. Some persons throw 
in a few shovels of coal every hour or 
two in the belief that such a method 
is economical. Asa matter of fact, it 
actually wastes fuel, causes more work, 
and decreases furnace efficiency. 

After the fire has been well started, 
the firebox should be filled with fresh 
fuel until the top layer of coal is 
halfway between the top and bottom 
levels of the fire door in the center, 


‘regulated for mild and for very cod ays 


sloping down at the front so that 
coal will not fall out when the door is 
opened. 

‘With such a mound of fresh coal on 
top and a bed of live coals extending to 
within about two inches of the fire door, 


For cold weather 


ss Fuel 


the fireshould burn without ad- 
ditional eval for at least eight 
hoursonaseverely cold day,and 
long as 14 hours on a mild 
day. During this interval only 
‘the grate will require attention, 
On a mild day a layer of 
Ws deep as six inches may 

© maintained. ‘This will hin- 
dor rapid combustion and sup- 
just enough heat to keep 

‘he chill out of the house. On a 
severe day, however, the ashes 
hould be kept down to a mini- 
um, never allowing more than 
fin inch or two to accumulate 
before shaking the grate a 
little, Shaking every three or 
four hours should be sufficient, 


Leave the Damper Open 


When shaking, leave the 
emokepipe damper open, close 
‘the check draft and 
draft door in front of 
the ashpit. Never 
poke hard coal fires 
from above. Shaking 
the grate will split the 
surface sufficiently to 
allow the fresh fuel to 
fall among the live 
For banking at 
night, shake out the 
‘ashen and fill full of 
coal, then close the damper after allowing 
& few minutes for free gases to ignite. 
All this applies equally to steam, hot- 
‘water, or hot-air furnaces. In all’ cases 
you will find that less coal will be used 
‘and more heat obtained by maintaining, 
a deep fire rather than a shallow one, 
‘An important consideration in steam 
and hot-water systems is to keep the 
water at the proper levels. In steam 
boilers usually you will find a gage 
a line marking the water level, 


Why Gage Is Important 


Should water fall below this level, 
it will lesen the ability to maintain 
heat; should it become-empty, 
you may burn out the boiler. ‘Too 
much water, indicated by a full gage, 
will allow no room for the steam, Ifa 
valve is accidentally left open, all the 
radiators may become full of water, 
producing no heat and causing eon- 
siderable trouble, 
In the hot-water heat- 
ing pl 
indieating the 


pointer shows the actual 


amount. Before start- 
ing a fire, be sure that 
the system is filled. 

In hot-air furnaces, 
where pipes are used, 
difficulty’ in heating 
may be due to the fact 
that air is not drawn 
into the system, from 


the outside in sufficient quantity. The in- 
take opening should be located on the 
sside of the house from which the prevail- 
ing winter winds blow. If situated on th 

wrong side, there will be a suction on the 


is impeded, 
working prop 


inlet instead of a pressure inward. Tue” 


pipeless systems the cold air from the 


register into the furnace. 
it is heated there, it 
through the center of 
register. Outside con 
not affect this type of 


tem, for f} 
simply is 


Mfow the air to absorb 
moisture to keep the house 
mosphere at a healthful humid- 
ity. 

Tn all systems the furnace and 
pipes should be kept clear of soot 
and dirt, In hot-air furnaces there 
is a door in front of the radiator 
through which the dirt can be 
seraped, A coat of soot will pre- 
vent the heat from penetrating. 
to the heating units, whether say 
they contain water, steam, oF 
air, A good practice is to inspect 
the pipes at least twice a month, 
‘You will find that a few minutes? 
work will clean 
out the soot de- 


‘nace working prop- 
erly and to prevent 
burning out the 
grate, the ashes 
‘should be removed 
daily. If the ashes 
are allowed to a 

cumulate so. that 
the pit is full up to 
the grate, the heat 
not only will cut 
off the draft, but 
sometimes "will 
buckle the grate 


bars, 
‘ery often all the most perplexing of 


your furnace troubles may lie in poor 

Chimney corners filled with soot, 
clogged smoke pipes, or a chimney of too 
amall a cross section may be the cause. 
In any chimney not only strength of draft 
but quantity of draft is necessary. For 
that reason it is best to have the necessary 
chimney area computed by a competent 
authority rather than to rely on guess- 
work. 


How to Control the Drajt 


When a freely burning fire is necessary, 
the smoke damper should be open, the 
slide on the fire door closed, and the draft 
door open. Checking of the draft should 
be controlled by the damper, allowing 
just enough draft to supply the proper 
amount of heat. In the intake pipe of 
hot-air systems there is a damper to con- 
trol the amount of air admitted to the 
furnace plates. Obviously if this damper 
is tightly closed, the circulation of hot air 


(Clean soot and. dict from beer Mace of 


efficiently after some nractice. Coke alone 
may prove difficult, but if properly 
handled will produce satisfactory results. 
Large stove coals are hard to use when 
starting a fire. Buckwheat is small and 
lies too compactly when burned alone. It 
may be well to have a special bin of mall 
fuel for starting the fire the first thing in 
the morning. 

‘The use of soft coal involves a problem 
of its own. In some cities it is not per- 
mitted because of the tendeney to produce 
smoke, although special boilers have been 


designed to climinate this nuisance to 
When burning soft coal be sure not to 
cover the entire live-coal surface with. 
fresh fuel. Either it will put out the fire, 
or it may cause an explosion. This is be- 
cause a large amount of combustible 
gases are fo 
fonee, since the small particles 
fof soft coal pack the surface 
tightly, After a while the fire 
may break through, ignite the 
accumulated gases, and blow 
the fire door off its hinges. 
Always put the fresh soft coal 
in front, leaving the glowing 
coals on top in the rear. 


Air in the Pipes 


Even if the furnace is work- 
Ing perfectly and you are tak- 
ing proper care of the fire, you 
still may have difficulty” in 
keeping the house warm, In 

steam aystem air nc- 
cumulates in the pipes 
‘overnight and must be 
driven out by the steam 
before the radiators. can 
become hot, For this 
purpose the radiators are 
fitted with air valves. If 
these are not working 
properly it may be very 
difficult to heat the house, 
even though there is plenty 
‘of steam in the boiler. A 
vent valve fitted on’ the 
end of the steam main of such a system 
may help in allowing a considerable 
mount of air to escape. 


Radiators Must Be Adequate 


Likewise, in steam and hot-water sys- 
tems the amount of radiating surface 
may be insufficient in some or all the 
rooms; or in hot-air heaters the cross 
section of the registers may not be great 
enough to supply an adequate quantity 
oof fresh heated air, If you have any rea- 
son to suspect that these are inadequate, 
call on an expert to compute these valuen 
matter how well you look after the 
re, no matter how much eoal you burn, 
expect to heat your home if 

he apparatus is too small 


pe-of heuting system the 
w should be disconnected from 
ve end of the season and all 
we cleaned out. All doors on 
the furnace should be 
left open and the 
hinges thoroughly 
greased. In the case 
of steam or hot- 
water plants, water 
should be left in the 
system. 

If you have cleaned 
and taken care of the 
system at the end of a 
season in the manner 
described, you will only 
have to spend a few 
minutes to getit started 
in the fall, and it should 
give good service 
throughout the winter. 
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‘A . Crystal Detector 


NOs omy 


radio 


lio erystal set and can be 
fearried easily in a pocket or purse. 
‘A-small tuning coil is wound around the 
pencil, and the erystal fits into the cup 
where usually the eraser is. A piece of 
‘The set ob- 
viously is not selective, but it is said to 
work over a range of from 10 to 20 miles 


wire acts asa catwhisker. 


quite satisfactorily. 


‘The set is said to be especially useful 
for taking notes on broadcast lectures, 


‘speeches, or sermons. 


MAGNET AIDS PIA 


PIANO solos always have been 
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NO BROADCASTING 


weral Eleetfic Company pow claims to 


produce faith- 


Auto Wheel Used 
as Radio Aerial 


A SOLID automobile wheel proved 

to be an effective aerial when Miss 

Gepevieve Keane, New York radio en- 
c 


Soli 


just like a loop aerial. 
thus became a sort of tuning dial. Wire 
wound around the spokes of the usual 
type wheel also is said to have given 
successful results. 


| 
) 


Mis Genevieve Keane, of New York City. 
Same sold auto shed se an acai 


Amateur Radio Stations 
Increase Steadily 


WHILE the popularity of radio broad- 
casting, after a spectacular devel- 
‘opment since the winter of 1921, appar- 
ently reached its pinnacle last year, 
amateur radio transmission is continuing 
the steady advance that has marked its 
development since its official recognition 
by the United States government in 1912. 

Such is the conclusion drawn from 
figures recently compiled by W. D. Ter- 
rel, chief government supervisor of radio 
at Washington, D. C. 

‘These figures reveal that in the last 10 
years the number of amateur sending 
stations has inereased from 1224 to 
16,570. ‘They also show that the number 
of broadcasting ns has fallen off 
during the last year. In September, 1923, 
there were 563 broadcast stations as com: 
pared with 591 in the month of May, re- 

ied as the saturation point, Mean- 
teur sending 
\dvancing steadily and 
at peak, 
Although amateur radio transmission 
dates away back to the late '90's and 
almost has been lost sight of in the wave 
of interest in the reception of broadcast 
itertainment, amateur enthusiasm never 
thas. waned 

‘This undiminishing enthusiasm ix due 
in large measure to the tremendous ex- 
pansion of popular radio. 


Window Shade Serves as 
Indoor Loop Aerial 


WINDOW shade that also serves as 
fan indoor loop acrial has been de- 
vised by W. H. Bullock, a New York 


is connected with the get at 
the connections shown on the bottom of 


the shade. The invention can be hung 
on any window? the wires being incon- 
spieuous. Tuning is accomplished by 
pulling the shade up or down. 


Arrer wiring a radio set, go over it care 
fully. Wherever the wires are close to- 
‘gether, reroute them so as to separate 
them as much as possible. It is better to 
have the wires a little longer than to have 
them running close to each other. 


SD ape\n ALE? 


Two 
CONTROLS 


By Jack Binns 


America's Foremost Writer on Radio 


§ THERE any radio receiver that will 
reproduce programs broadcast {rom 
count to const? The answer is-Yes! 

the 


It is the super-heterodyne receiver: 
Rolls-Royce of radio— 
E, H, Armstron; 
meet an imperative condition during the 
war. 

T can says without qualification that it 
is the most sensitive and the most selective 
radio receiving apparatus known to man, 


Simplifying the Super-Helerodyne 


‘The chief difficulties in the past that 
have prevented the popular adoption of 
the super-heterodyne in the reception of 
broadeast, programs have been the large 
number of tubes necessary to operate it, 
and the fact that it required an expe 
manipulate ite 
vent of a really 
ow filament consumption now has solved 
the former problem, while the splendid 
work done by members of the Radio Club 
of America under the supervision of 
Major Armstrong has simplified the latter. 

‘When the super-heterodyne circuit was 
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A King of Radio Sets 


Secrets of the Super-Heterodyne—the 
World’s Most Sensitive Receiver 


SUPER: HETERODYNE 
UNIT 


invented, no efficient radio frequency 
amplifying transformer had been pro- 
duced. Experience up to that time 


showed that while it was possible to am- 
plify radio currents at the frequencies 
involved in fairly long wave lengths, the 
question of capacity was too difficult to 
solve when it eame to the terrific fre- 
quencies that prevail on the short waves 
‘The amplification of radio waves had been 
accomplished by resistance 
which, while not very efficier 
the purpose if the waves were long ones. 
‘The problem that confronted Major 
Armatrong was to design an instrument 
that would detect the extremely short 
waves used in trench wireless, upon ex- 
tremel; low power. These waves, of 
course, involved frequencies far too high 
to amplify by means of resistance coup- 
ling. 
Armstrong knew that it would be a 
imple matter to amplify the short waves 
if the freq 


came to the conclusion that if he were to 
set up a series of local waves with an oscil- 
lator, he could produce any frequency he 
desired by varying the 

inductanices and capaci 
tor, He decided, for example, that if he 


‘The newest type of eight: 


George E. Burghard, pret 


AUDIOFREQUENCY 


ses 


were to impress on the detector tube « 
wave from the oscillator, having « fr 

queney difference of 50,000 cycles from 
the incoming wave, he would get a fre- 


quency output of the same value from 
the detector. 


A Double Detector Receiver 


Now 50,000 cycles freqiiency represents 
a wave length of 6000 meters, and is 
readily amplified by the regular cascade 
stem, Three stages of such amplifica~ 
tion, he reasoned, would bring the signal 
up to a point where it could be rectified to 
work the telephones. This conclusion 
was borne out absolutely in practice. 

‘The principle of superimposing another 
frequency on the first detector is known 
‘as "heterodyning.” Because the incoming 
waves are detectedand heterodyned before 
they are passed through the amplifiers for 
rectification, the super-heterodyne aystem 


the original model of super: 
heterodyne was produced, radio frequen: 
transformers have been developed, Now 
a transformer designed to operate most 
‘efficiently at a frequency of 50,000 cycles 
‘a second will allow only that frequency to 


‘summbered. sections indicate 
portions of the eicuit in 
loved tn separate shielded 

B compartments. This won- 
‘ect senative and selec 
Sve et in capable of reo 
lng messages broadcast 3000 
tles-—from coast t> coat 


nae 


oo 


‘pass through it, provided it is operating 
correctly. 

Itis this very fact that makes the super~ 
heterodyne so selective. Whatever may 
‘be the wave length of the station we desire 
to listen to, there is only one point where 
this wave length will give a beat note of 
130,000 cycles when it is passed through 
the first detector and sub- 
jected to the clashing fre- 
‘quency of the oscillator. This 
is because there is only one 
point in the setting of the 
‘oscillator where the difference 
‘of 50,000 cycles appears, 


Two Controls Suffice 


The beat note of 0,000 
eycles, which is the product 
of the first detector tube, 
faithfully earries with it the 
‘modulation of the incoming 
wave, so that a perfect repro~ 
duction of speech, music, oF 
dots and dashes. is repro 
‘duced by the second detector. 

‘The latest type of super- 
heterodyne receiver embody- 
ing the simplifiations made 


by the Radio Club of Americ 


Segre 
SY Saat oot 
and used as the official receiving apparatus jould be carefully shiel 


for the recent radio show in New York 
City, has but two controls—gne to adjust 
the set to the incoming wave length, and 
the other to change the frequency of the 
oscillator, Since hard tubes are used 
throughout, it is necessary to use only one 
thoostat to control all of them. 

‘The new model employs eight tubes 
without any audio frequency amplifica- 
tion. It is novel in that two stages of 
transformer-coupled radio frequency 
amplification are used to strengthen 
the currents picked up by the loop 
terial before they are passed through 
the first detector... This results in an 
ultra-sensitive receiver, one which is 
readily capable .of receiving Pacific 
Coast broadcasting stations at the 
Atlantic seaboard, x 

‘The secret of the winderful selec 
tivity of the improved super-hetero- 
dyne ties in the special transformers 
designed to amplify at 50,000 eycles. 


Applying Variation Frequency 


‘The first part of the Radio Clutrre- 
ceiver consists of two stages of trans- 
former-coupled radio-frequency am- 
plifiers. ‘Their range is between 200 
‘ind 600 meters, with a peak jaround 
the broadcasting wave lengths.\ 

‘The output from these two stages is 
impressed on the first detector tube 
through a grid leak and condenser. In 
this input circuit, however, there is a 
“piek-up coil,” which is coupled with 
the oscillator coils. 

In this manner the variation frequency 
is applied to the first detector tube. 

Satisfactory coupling can be made 
through the use of duolateral or honey- 
comb coils. ‘The grid coil may be a 35- 
turn, and the plate a 25-turn eoil. ‘The 

ick-up or frequeney change coil may con- 
sist of 30 turns of No. 36 double silk- 
covered wire on a one-inch tube, and 
should be placed so that it can be varied 
in relationship to the honeycomb coils, 
just as the rotor of a 180-degree coupl 


D 
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-yaried with respect to the primary wind- 
ing. Onee set, however, the position of 
‘the pick-up coil may be left alone, and the 
frequency change made entirely with the 
variable condenser across the grid coil, as 
shown in the diagram on page 39. 

After we reach the first detector, it is 
absolutely necessary that every stage 


The top, 
bottom, and side of each separate stage 
should be inclosed in a copper box. 

Since the detector tube and its inter- 
mediate frequency transformer may be 
{inelosed together in one section of the 
shield, a short direct lead may be made 
from the plate terminal of the tube socket 


filament and B battery leads may 


to the primary of the transformr. All % 


t's Your Trouble? 


IES yotlr radio set dpntinue to 
make peculiir noises, in spite of 
all you can do? 

Do you fail to get the results, in 
clearness of reception. that you think 
your set should give? 

"Don’t miss Jack Binns’ article in 
next month's issue. This famous 
authority on radio will explain effec- 
tive remedies for the most common 
radio troubles. And for the radio fan 
who is building his own set, he will 
suggest valuable precautions against 


future difficulties. 


taken from the sear of the shielding 
ox. 

‘This leaves but one connection to go to 
the succeeding stage—the grid lead from 
the transformer secondary to the grid of 
the succeeding tube. This lead should be 
passed directly through the wall of the 
shield, through a small hole, slightly 
larger than the diameter of the connecting 
wire with its insulation. Naturally the 
ead should be kept as short as physical 
conditions will permit. 

‘The first transformer connected with 
the plate cireuit of the first detector tube 
should be tuned as sharply as possible to 
50,000 cycles. This ean be done by join- 
ing fixed condensers across both the pri- 


European nd, Pace Cont 


aie 


mary and secondary binding posts. The 


size of these condensers will be 
mined, of course, by the transfor 
Since the winding of transfor 
somewhat difficult, the builder of a super- 
heterodyne can employ a standard 
of long-wave radio-frequency transformer. 
‘This is resonant around 50,000cy. 

answers the purpose eékcel= 
lently. ; 

Connections of the three 
stages that amplify the out- 
put of the first detector are 
similar to those for the stan- 
dard short-wave radio-fre 
quency amplifiers, except for 
the shielding feature, 


Special Transformer Used 


‘When we come to the out- 
put of the final stage of this 
Intermediate portion of the 
receiver, a special transformer 
must be employed ahead of 
‘the second detector. In this 
connection George Eltz, Jr, a 
member of the Radio Club of 
Ameria, who has done much 
work on the super-hetero- 
dyne, recommends the fol 
owing, where intermediate transformers 
are used 

"The primary of the special transformer 
should be wound on a bobbin three inches 
Wide, with a center one inch thick, and a 
space of one quarter of an inch between 
the sides, The wire is wound just as on @ 
cotton bobbin, except that the wit 
space will be only a quarter of aw inch 

je. ‘The primary should have 200 furl 

‘of No. 29 double silk-covered wire, 
Directly over this is wound the secon: 
dary, which should consist of 1500 turns 
‘of No. 16 double silk-covered wire. In 
‘winding these colls, no particular eare 
is necessary; in fact, they ean be put 
‘on just like cotton on a bobbin, 


How Resonance Is Gained 


In the circuit the primary is shunted 
by a fixed miea condenser of .0075- 
mfd. capacity, to make the trans- 
former resonant to the best frequency 
‘of the long-wave radio-frequency trans 
formers. ‘The secondary of the trans- 
former is placed across the grid and 
filament of the second detector tube. 

If an audio frequency amplifier ix 
added to the receiver, a fixed condenser 
of .005-mfd. capacity should be used 
across the plate and filament terminals 
‘of the detector tube. This will prevent 
any of the intermediate frequeney cur- 
rent from entering the audio amplifiers. 

For those who do not know Just how 
to get the correct value of the fixed 
condensers named above, I may add 
‘that the trick ean be done by adding fixed 
condensers of .0025-mfd. capacity in 
parallel with each other. ‘Three such eon- 
densers will have a total eapacity of .0075 
mfd., and two of them in parallel will give 
005 mfd. 

‘When properly constructed, the set is 
very simple to operate, since only two 
controls are required. ‘Construction of 
‘a set of this type, however, should not be 
sttempted by any radio fan who has not 

‘experimented with the simpler types 
of radio receiving apparatus. 


ee. Lassie saie' a latiaeiea-Caapet"=5)- Se 
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rtabli Radiator LA 


leated ‘by Gasoline 


RTABLE radiator that supplies 
fteam heat without coal has been 


Soe. 


chamber 
——;__ The hot sir 
j in turn boils 
the water in 
the tubular 
chambers. 
‘The resulting 
steam circu- 
lates through a 
system of 


copper tubes 
that radiate the 
heat, 

‘The device is 
‘said to be odor- 
ess, It holds 
fuel and water 
enough to. last 
a week, it is 
claimed ‘by the 
manufacturer. 


Famous Dance Floor Is 
Supported by Springs 
ICE In a, decade workmen with 
wrenches, “tune up” the, famous 
fog ifthe : 
TOM Se : of bunting them, 
a 


fod by podertuloit Frings that m- SP “BOOST” WALKERS 


part resiliency to the daneing surf 


ep. As the step 

completed the 
spring is expected to 
assist him. It. ix 
claimed also that 
the spring action 
supplements the re- 
silient rubber heel 
for walking. 


tion in 
The dG fl consists 


ber heel with a cay- 
ity on the shoe side = | 
in which is fixed a | 


| TOB. O POUCH “ROLLS YOUR OWN” 
7 nich designed to roll a 
2 pipe without spilling 


down near the end of the tube, where it i 


¢ pouch until the 
nally, the tube is 
into the pouch. 


The “tuning up" proces 


hauling the springs and girders, as well as 
rofitting and polishing the boards of the 


dance floor. 


Lightning as a Weapon 


3) 
‘N SOME future war our scienti : 
may be able to hurl a devastating ? | 
bolt of lightning across the ocean.” y 
‘Such was the recent statement of ra 
Robert Sibley, former vice president of \ } 
the American Institute of Electrical En- 
ineers, discussing an announcement by 
gineers, discussing an_ann : oN 
A ‘Sechee 


of man-made lightning is possible. 


CLOCK is 0 huge that 
ul be hoisted to its dial 
‘is 20 feet, eight inches long 


A BAROMETER CLOCK 
‘This giant barometer with 


einer, reams 
‘eating probable changes 
fn the prevailing weather 


A SHOTGUN QYNE Fi 


to have killed as many 
Fse. Te weighs 150 pounds 
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THIS REMARKABLE AUTOMATON DISPLAY, reproducing in lifelike 
form the Last Supper of Christ and His Twelve Disciples, is the product of 40 
years of painstaking labor by an obscure Ohio locksmith. "It was purchased re- 
Gently by John Scharding of Chicago, Il, The 13 figuces are in life size and are 
‘controlled by intricate mechanism that moves their arms and bodies and changes 
their facial expression. " ‘The machinery is said to weigh more than 23 tons 


4} 


‘THE LARGEST VIOL 
‘The huge bass viol shown 
below is 14 feet high, more 
than two feet taller than 

8 nearest competitor, ac: 
cording to A. Filson of 
San Diego, Cali) To play 
tthe musician lust stand 

F on a stage fivgf feet high 


MOSAIC SIDEWALKS line 
‘the principal boulevard of Rio 
de Janeiro, the South Ameri- 


‘walks, about 25 feet wide, 
surfaced with little black and 
white stones about an inch 
square, laid in varied designs 


With an irritable cow leek: 
Peggy.tm pedigreed bulldog 
‘Mont., crushing’ hee 
backbone, her’ owner devised 
this ingenious wheeled support. 
Now ‘Peggy ranges her’ old 
hhaunts, followed by her puppies 


PLUMBER'S MAST 
‘More than 11,000 pipe 
fittings, involving 14, 

(089 joints, were used in 


base, Te is fit 
lights and elevators 
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Double Arbor Press for 


Work 


od Gates 
rizona Tow 


rrow valley and 


y wollen waters of th 


‘inundated 
during heav 
mt protection 

tare provided 


eying throug! 


As a further 


ron gates that close autor 
whenever the river rises to their 


CLAIMS AIR MOTOR 


NAIR motor, which its inventor 
claims will move a boatyor vehicle 


air is stirring, 
Charles R. Ford, 
‘The contrivan 


the fans 
are stationary pieces 
of metal, which the 
inventor calls “air 
straighteners” and 
which he says so dis 
tribute the currents 
passing through the 
housing that each 
fan generates the 
same amount of 
power. 


New Transatlantic Cables 
from U. S. to London ) 
THE ft transatlantic cable to be lad 


since 1910 started 3 
Bockaway,,N. Y., on its 


= More than 4: ‘%: of 

copper were ductor 

cS) at 2, mdse putin 

ae > More than 

£0,000 paites of a ‘on wires were 
wy spi shout the cabl 


‘Starting the eable at Far Rockaway, Ns Y- 


routed to Canso, Nor 
to the Azores, and t 
Waterville, Ireland. 
World's Largest Grinding 
‘Seo Weighs 20 Tons 


Scotia, from there 
1ce to London ria 


RINDING wheel with a 66-inch 

face, said to be the largest jg the 
‘world, has just been completed by fj ma- 
chine ‘manufacturing compar roy 
idence, R. 1., for such work| ing 


boiler sections having y het mat as 
five feet, 

‘The sbrasiy ructed in 22 
sections. er isWupplied by a 


fr, the wheel spindle 
‘lution 


POPULAR SCIENCE MONTHLY co 


Striped Boiler Gage to © THE WORLD’S LARGEST BRIDGE GIRDER 


Prevent Explosion 


MARY 8 beter explosion hae resulted 
from the fact that the fnggan be- 
lieved his boiler gage las 

Inf 


ty, Tf pee 
val hi hase 
th 
Me Pencod 
«striped back- 
ground for gage 


whether the 


/ boilers are full 


4 veals ata glance 
i. 


orempty 
A\3\ he lines a8 


the water in the 
at the same 
Yr /, angle. pe, these E shortage of material and. windows and doors are cast with the 


t angles to 
of the 
kground, 
and the lines 


\ 
\ 
\ 
\ through the 
\ 
\ 


empty section 
of the glass are 
\ approximately 


NN 
\’ 
NY 
\* 
ny 
\ 
Ys 


‘are at 
cn. the back- Europe today ia experimenting walls. It in claimed that these molds 
ground. witly an inexpensive method of building can be used at least 80 times, 

‘The scheme was first developed for use houses by molding 

fn the Edison Lamp Works at Newark, «them of a cheap 

N. J., where the interior of the fireroom is £ 


whi 


New Camera ‘‘Gun” Serves 
as Important Weapon 


fitted together in 
few hours. The A molded house nearing completion. Note the roof construction 


MOTOR SPEEDWAY ON FACTORY ROOF 


Surrounding rools of The track is used for testing. the ears 


fis of photographs a 
Mietormining the effe 


the velocity of projectiles. 

Chief photographer J. M. Hayme, of 

the U. 8. 8. Wright, is shown above with 

yodel K-1 aerial 

from a torpedo 

This remarkable camera has a 
special 24-inch le 


ete 
mentioned in this issue of POPULAR = besknd term 
Science MoxtHLy,” 
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Tennis in Small Space for 


Any Season 
k 


at can be played in a spa 
small as seven by three and a half yan 


has been invented a 
England. The 9 
adaptation of 
tennis. Ar 


the ball into 
Failing in this, the ball will 


“The motor yacht Wanda II wt Bridgeport 
Gana At the lett the pushbutton contra 


Control Simplifies 
axophone Playing 


make 

person to master 
saxophone playing has just been perfected 
by a Ch 


feature ia a lid 
finger stops. 

Instead of the usual 
padded keys, the t 
teale are prodticed 
tube of unjaue 


“The qaime In progress on a basisbrird our 


sound prod net oF ti 
regular soprano saxophone tot the 


bobrd. If it 
ayer lone & point 
oard, the ball jreb 

just as wauld w ball 
osite side of the court 


igation server?from the 
Init three pushbuttons have in tennis 
ball then must be played by the 
fa fing player. ‘The ball is kept in 
racht, the Wand action until one of the players serves it 
was | into the the + OF 
distinguished marin * serves it into ‘out of bounds, 
jgners observed her on losing the point, Scoring is similar to that 
They are sai of tennis 
the pushbutton 


puccess. New Plant Diseases Found 
tons govern an © 
in the Mtern. ‘This motor in tu RECENT survey completed by the 
‘& now type of rudder, the latter inclosing B) fA United st Department 
the propeller within two coneaved leave Agriculture shows that hitherto unknown 


Adjustment of these 1 diseases are attacking common Ame 
ahead, stop, or reverse wit vegetables, 
The 


hifting the engine gear. 


‘ernment specialists found that 
ne pl d are tomatoes in 

n Idaho, Washing- 
_ eabbages in 
watermelons 


Finds Oysters Change Sex 


QDXSTERS change their sex three oF 
four times a year, according to the 
statement of the Danish scientist Sparek 


after investigations at the Limfjord ex- 
perimental station. He believes the 
changes are caused by variations in the 
temperature of the water. 


id Vermont 

Most of the diseases, it has been 
ascertained, are caused by various sorts 
of parasifie fungi. 


fuldaur 

1, Agent, Underwriters’ Labor 
HE utilization of aerial photography 
by municipalities in preventing 


fires was demonstrated recently 
in experiments and is recommended by 
the Underwriters’ Laboratories, ® no 
commercial organization 

the National Board of Fi 

in the testing of material 
designed to eliminate fire h 


Many 
taken by expe 


‘The photo- 
together, form- 
ical views of the 
ared from tracings 
fomposite photographs. 
ps traced from aerial pictures have 
found markedly superior in some 
‘maps commonly 
sal condition of 


cities, , and individual 
structures with relation to fire risk. 

‘As one point of superiority, the prep- 
aration of a city map by surveying is a 
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Airplane Hhotos Reveal City Fire Traps 


Officers Give Commands 


by Loudspeaker 


F 250 lusty-lunged drill. sergeants of 
the Regular Army should get together 
and join in roaring “Fall in!" the resulting 


long and tedious procéss, while an air- 
- hs effect, it is said, hardly would equal the 


plane map can be produced with com- 
parative speed, and, by means of an aerial 
patrol, can be supplemented constantly. 
Also, the usual insurance maps, which 
designate various fire hazards by colors 
and symbols, take into account only 
structures, giving no definite informa- 
tion of those that may lie in vacant 


Underwriters’ Laboratories. 


CLOSED CAR BUILT LIKE SUBMARINE 


BRE is t 


thing i 


Of Tetir amplifier 
a towering tripod. It 


anted 
lapsed and transported from 


‘The officer stands heneath 
the tripod and issues his orders into a 
microphone. 

With this equipment, it is claimed, a 
single officer can drill’ large bodies ‘of 
troops. 


SH 
0 DETERMINE the resistance to 
wear of leather and other materials 


‘used in shoes, the United States Bureau 
of Chemistry’ in Washing! 


frurtace of the soles with stitches 
looped and locked near the center of the 
sole. The wood fiber thread used was 
thoroughly saturated with wax. 


Portable Heater Supplies 
Running Hot Water 
OT water in a few seconds and con- 
‘tinuously thereafter is supplied by a 


small portable hyate ¥_ invented 
in Engl ma 


the dvice, thefheat bel e« to 
a ingontOMyarranfem il 
tIreaahiver ter 


‘Water from the faucet ix heated quickly 
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leather s0 treated wears 
long i of 


‘addition, @Bveral commercial prod- 
used in tH® making of shoes have 
tested on a special machine, shown 
above, that in a few hours subjects the 
‘material to the same wear that it ordinar- 
fly would be expected to withstand in 
months of actual service. The effect of 
wear on wet shoes, and the value of 

wes and waterproofing materials, also 
are being studied. 


‘wrinkles and to keep ties always 
neatly pressed. Within the case is a series 
of stiff fiber plates between which the ties 
are placed. Pressure is applied to the 
plates by means of thumbscrews. The 
tends of the case are hinged so that any tie 
can be remaved without disturbing the 
whole set of pressing compartments. 

‘Small compartments in the cover of the 
case are designed to hold collar buttons 
and stickpins. The entire outfit takes up 
little room. 


A Mouse Trap that Won't 


interfering with | 
the trap, 


hands witht AY 


ne of the latest, 
ices, The pen 


‘The combined fountain jan and penell 


‘ked Spear Hooks Fishes *™. 


LYING the principle of the fish- 


Kc to u spearing fork, Solomon T. 
Helly, bf Downsville, La., has erga 


i 
ch das a 
point 


‘The inventor fad his novel fishing fork 
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How to Weigh a Letter 
with Ruler and Coin 


0 YOU ever put extra postage on 2 
bulky letter to save a trip to 


pane _Sieat g TMe spe bet sire 

scales will gif you the ei 
letter, 
Piace on 

t ruler. BRest 

edge of & pocket 

Finch mi Now hold the 

Fo be weighed loossly between the 


thumb 2 
ger, and bal 
ance it on the 
/ ruler at the 43% 
inch mark. One 
coin will cow 
terbalance one 
‘ounce, the limit 
for‘ two-cent 
postage. Tw 
ccoins will « 
terbalance two 
ounces, and #0 
Lest you forget, you might make a 
circle at the end of your ruler and mark 
the two graduations to be used 


Ingenious Safety Guards 


Portation fttpossible, 
But so sorely was the barge needed for 
work on a large dam being built in a 


tric Hand Saw 
‘oodworker 


It is eccentrically 
motfhted in its frame and capable of ad- 
justment relative to the frame. 
It will cut a groove thirteen sixteenths 
snd one inch deep, of it 
h cut. It ean be used 
for cutting flooring, making grooves for 
inlays, fitting doors, cutting through slab 
doors, and many other operations, 


Above: A simple 
tee wie 

Keen Auxtiery 
toring. for broken 


EARLY every carving fork is 

equipped with « hinged guard; yet 
often, after years of use, the spring breaks 
‘or the guard is broken. Since it never is 
safe to use carving utensils without a 
guard, the two types of auxiliary guards 
shown above have been invented. ‘The 
‘upper illustration shows a wire guard that 
ean be sprung on to almost any carving 
fork, 

‘The lower illustration shows a spring 
that can be slipped on beneath the 
ordinary guard should the original spring 
break. Either device will prolong the life 
of a carving set. 


AMAZING photographs 
showing the nature and 
movements of atoms will be 
published in next month's issue 
through the courtesy of Sir 
Emest Rutherford, the great 
British physicist. 


Using the 


f) above, they made their cautious 
way over the 43 miles to the lake, A 
rising. wind might haye wrecked the 
train. 


This Bill Fold Contains 
Handy Score Card 
COMBINATION bifold and score 


the printing on the card is visible. Pencil 
‘writing on this celluloid is distinet, yet it 
ccan be erased with a damp cloth or a hand- 
kerchief. When not in use as a score card, 
the celluloid surfaces can be used for 
memoranda. 

‘On the record cards are printed the 
names of various teams and the players 
as well as the record of each player made 
the previous season. 
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GIANT BALL TESTS ELEC) 


HUGE reinforced concrd\e bail, 


hollow, more than seven Weet in 
diameter and painted insidgsnd ot with 
a highly reflectin Faint, B kept 
at the tgadards, in Wéphing- 
ton, candldpower 
of electric brightness 
The ly fed is placed, 
throi f top, within the 
sph re the white walls centralize 


Masity of the light upon a measur- 
ing device, A special arrangement of milk~ 


RIC LIGHTS 


tubes permits the ob- 
light while it is in 


re “jewels” for the famous Tower of 
Jewels at the Panama-Pacific Exposition, 


‘To DevERMINE whether a fabric is all 
‘wool, or part wool, boil a bit in a eoncen- 
trated solution of eaustic soda or caustic 
potash. ‘The wool portion will disappear 
gradually. 


DISCOVERS STAR DENSER THAN ROCKS 


ITH the giant 

telescope shown 
at the right, Dr, Franke 
C, Jordan, of the Alle- 


long axes 
toward each other. 
‘They Kalingapach other 
i complete 
‘at inter- 


‘The star is so faint 
hat at its brightet the 
‘would have t 


it barely vis- 
the naked eye. 
faintest, it would 
have to bestrengthened 
270 times. Neither its 
distance nor its actual 
amount of Tight is 


er 


y has been invented by 
Twitmeyer, of the De 


Jing experts, 
eye specialists, and in 


heir arts 

possible 

shine is two colored. 

that parts of each 

ve rapidly on a 

ices, in crude form, long 

to demonstrate the strik- 

Ff colored lights when com 

hese effects are quite different 

of colored pigments, ‘For ex- 

‘as every school child knows, 

gheefis obtained by combining blue and 

yellow. Yet blue and yellow disks, when 
spinning together, give a grayish whit 


‘Twitmeyer's machine is that the position 


lever controling the amounts of color expored 


of the disks may be changed while the 
shaft is in motion, varying the visible 
amount of each color: The exact ratio of 
the two colors is shown by a graduated 
scale at the top. Spotlights may} be 
trained on the die and used to add till 
more colors to the combinations, 


Colored Silks Are Used to 
Imitate Marble 


“THE ingenuity of scientists in creating 

ibstitute, or imitation building 

strikingly demonstrated by 

the recent invention of a ‘'marble” that 
can be manufactured on the job. 

By this process, derived from Ital 
et of colored skeins of silk is laid on a 
piece of oilcloth. Over the silk and cloth 
is spread a layer of special cement. After 
the cement has stood for a few minutes, 
the silk is withdrawn. 

‘The slab then is levelled carefully 
and covered with astrip of cheesecloth 
and a layer of dry plaster. 

When the cloth and plaster are re- 
moved, there appears a slab of putty-like 
cement in which is a colored pattern left 
by the silk. This pattern is said to 
duplicate almost exactly that of natural 
marble, 


Geologists Brave 
the Colorado 
eee 

Ty fool Taplin is tee Mele and 
eed Gavee ia uetinte Actors Tt 
Survey recently completed whet hee bv 
Sal iba tonal dangoeous sane 


Floods to Map 
Shi sia bends wor aan Sey 
members of the United States Geological 
caine Py orem er 


ous waters of the Colorado] 
ploration of the canyon of 
‘Three months were sequl 


life preservers dur- 
time they were afloat. A 
wiving set furnished their only 
G of communteation with the world. 
tone time, during heavy floods in the 
Jorado, the outside world believed the 
‘entire purty had perished in the deli 
When the explorers at last reached eivil- 
ination, stripped to the waist and tanned 
as dark as Indians, they told a dramatic 
story of their narrow escape from death. 


{A bird'eye man of the treacherous Colorado River 
fanyons explored by the government eects 
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One night the river rose 20 feet and 
multiplied its volume 10 times. They 
spent the night struggling to protect the 
boats. One boat was hauled up the face 
‘of the eanyon wall by block and tackle, 
while others were moved to points where 
they could bedragged up ahead of the flood. 

‘The mapping of the Colorado has been 


a 


‘ith alr chambers, rode the Colorada rapids 


in progress since 1909. As a result of the 
recent expedition, complete records are 


in charge of Col. C, H, Birdseye, chief 
topographic engineer of the Geological 
Survey. 


HOW MUCH DO YOU KNOW ABOUT SCIENCE? 


1. Why do we grow old? 

2. What is the difference 
between soft coal and 
hard coal? 

3. What is the fastest 
thing in the universe? 

4. Why is London time 
different from New 
York time? 


5. Why must ice cream be stirred while freezing? 
6. Why is it that a hurt received while you are 
excited is seldom felt until afterward? 


Tar 
t From these have been selected the dozen typical 
printed here 


cicnce tooches the everday lives of 
od polots i evidenced Uy. every 
asked ae eccnce lsc, come dll to 


test pour knowledee, ase how many 


faze 135, and check up your anew 


7. What is a rainbow? 

8. Is perpetual motion 

wis possible? 

“9. Why do vacuum bot- 
tles keep things hot 

or cold? 


10. Can diamonds be 
made artificially? - 


gee 


11. Why does wool shrink when it is wet? 
12. Why does the 
your head and very little over the body? 


grow thickest on top of 
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A Treasure that Fell from the Sky 


Scientists Believe a Fortune in Minerals Is 
in Meteorite Buried in Arizona Desert 


{raters om the mason are 
60 mien in diameter 


'N THE Arizona Des- 


and the Petrified Forest, 
Brown Hawk Wing, a 
wie man of the Navajos, 
tells a story that is gen- 
‘erations old. Like many legends of once 
‘savage folk, it parallels with uncanny 
accuracy the scientific explanation of a 
weird phenomenon of nature. 

‘Ages and ages ago, the Indians say, 
three of their gods, seeking eternal rest, 
rode to the earth on flaming blue thunder- 
bolts that cleaved for them a deep and 
‘wide-mouthed grave. 

‘Therein those gods 
legend, in their endless sleep, e 

ap and a pure white 


fect below the desert 
the 570-foot crater that it 
an it plunged flaming from 


For 40 years the Navajos have been 
shaking their heads and prophesying ev 
as they have seen the white man’s machi 
ery set up at the crater’s edge and his drills 
bite into the tomb where sleep their gods. 
For mining engineers believe that the 
‘buried meteorite is a giant treasure chest 
of iron, nickel. platinum, iridium, and 
other valuable minerals. ‘The size of the 
‘celestial visitor has been variously esti- 
‘mated ds between 300 and 1000 feet in 
diameter and its weight as between a few 
‘thousand tons and many million, Twenty 
‘years’ digging has failed to locate the 

treasure. 

‘The Navajos wag their heads sagely, 


saying that their gods know 

protect themselves, even in deatly 
Recently, though, the seely 
The 


the engineers definitely to ascer- 
tain if the mysterious substance was a 
part of the long-sought treasure. But its 
sinking is likely to prove a difficult task. 

At one time the pit was thought to be of 


= 


Hawk Win. 
‘vise man of the Navas 
Jon. who "recites the 
Tian legend” cone 
‘nected with the crate, 
Hie relates that three 
dian gids. seeking 
‘ternal ent, rode 00 
‘arth on faring oun 
Serbnita that cleaved 
for themn 

foewthed anyon 


volcanic origin, and the 
meteoritic fragments 
that lay about it and 
lent color to the meteor 
theory merely a coin- 
ccidence. Modern science, 
however, has caused this, 


theory to Mhem quite untenable, since in 
no part offfhe surrounding region—or in 
the great jf iteelf—is there any mark of 
voleanic adflon, 


‘Years it has been regarded 
ork of a monster meteorite, 
believed that the vast ob- 
ded in the center of the 
side of it, this latter cir- 
‘cumstance being due to the fact that the 
lump of matter fell obliquely through 

ace and continued its slanting path after 
it had struck the earth. 

The crater has a form that resembles on 
lump of mud or soft plaster 
all has been thrown, Much 
of the interior af the how! is composed of 
white “rock flour,” believed to be pulver- 
ized sandstone that was ground beneath 
the meteorite in its fall. “Layers of gray 
sandstone, and, below the ‘rock flour,” 
red sandstone that was not disturbed by 
the falling body, compose the rest of the 
crater. 

Specimens of the meteoritic fragments 
are of such interest, that tons of them have 
been removed and placed in museums. 

‘Natural conditions, climate, and the 
presence in the neighborhood of thousands 
of rattlesnakes and rats, impede the prog- 
ress of the mining operations. But they 
are being carried on whenever possible 
and their results will be awaited with 
eagerness both by the scientific world, 
which is seeking corroboration of its 
theory, and by the general public, which 
cannot but be thrilled by so dramatic a 
project as that of digging out a treasure 
‘chest fallen, centuries ago, from the sky. 
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Automobiles of 1924 Show Marked 
Mechanical Improvements 


Pisses every one of the By H.. Clifford Brokaw owners to carry more passengers and more 
.000,000 persons in the Unit ‘ aggage. It is possible now for a fairly 
States either owns an automobile Of Society of Automotive Engineers j,700 family to go on tour with ample 
or rides in one belonging to some one else. removable. When these are taken out, baggage withouc being cramped for room. 
‘The 18,000,000 Americans who own the car can be converted into a cozy bun. —_In the Ford group, the coupé has an 
cars today, almost without exception, are galow with 50 cubic feet of space. For enlarged rear ‘compartment and 
planning for the time when they will get touring and camping, this design has entirely new body design that gives it 
new machines. And those who do not many commendable points. For example, much more attractive lines. Other im- 
own them are looking forward to the time it is possible to make up a bed on the provements on this model include a wind- 
when they will. Consequently, the ap- floor of the car—a bed in which a person shield visor, nickel fittings, new rear 
parent tendencies in automobile construc. actually can stretch his limbs in comfort- fenders, deeper cushioned ‘seats, cowl 
tion, as indicated by the 1924 models of able repose. In addition a novel mechan- ventilator, side door that opens forward, 
various makes, are a matter of almost ical device makes it possible to adjust both vision window. 
universal interest. These tendencies front and rear seats backward and for- ‘new radiator sets 


represent an increased value thet the ward. ‘This feature insures comfort for AN apron 

fnechanieal and. manufacturing Ror of the radiator 

fens of sofomobile companie ss pier apron eect of ha 

E'Giving in the latest models fi cach. vide, 
Enough Autos for Everyhé changgf in additio 


An Even Choice 


ERE h 
Often T am asked, “What is T United "5 ates a 


the best car on the market?” 

There is no such thing as the 

“best ear” so far as I know. 

Certainly, all new fentures can 

not be obtained in any sing! : 

1924 model, One car may have © eae pice of an sata : ‘the Durant are stiffened by the 

one especially good feature, but Pa ie! alsry Hagia Beat “tubular backbone.” Thin is a 

another car may have an en. witlfin the income of See metal tube of comparatively 

tirely different improvemen large diameter running length~ 
that fully offsets the advantug: ‘wine with th 

claimed by tho first, Yet it y i In both the Dodge and the 

sae to say that practically ev (ifetry the largest in ee bye Nash the instruments onthe 

aks wow es fash have been grouped more 

new car you have or died Ona panels Tila ce 

only improves the nppearance 

of the instrument board and 

provides a unit in which all 

instruments are lighted easily 


w by a single bulb. The 
payee gti same. tendency” also 
here, : | choice intelligently. is noted in some other 


enough of ff more important makes. 
features yMupfe prospective car ‘The Nash Vietoria 
Six has 4 new body 
fon —to give them a yardstick motorists é design. Windshield 
hey can measure the val with long or wings and a motom- 
short legs. eter have been made 

yardstick, the mechanical im- Other cars, part of the standard 

jents tound on the 1924 automo- the Dodge for equipment of the 

biles are divided logically into three parts example, have Nash sport model, In 
—hirst, the body of the ear, which shows removable the Nash touring car 
remarkable results of engineering skill; rear seats, ‘are found wi- 
second, the chassis, which includes such making it pos- der and deep- 
items as brakes, transmission, wheels and sible for a far- er front seats. 
tires; third, the engine, mer to carry The Reo 


his produce to has attained 
market, a a lower swung 
New Models Blend Hood and Body market = | - slows feat 
‘The design of automobile bodies shows transport the offsetting the 
decided tendency toward a blending of results of ber . frame more 
hood with the body. Evidence of this shoppingtour, than pre- 
sn is notable especially in the Dodge or a business viously im- 
sk. ‘The Buick has evolved ade- man to cart proving the 

wange in the hood lines. In addi- all manner of Z > ‘appearance, 
«ft has a larger body, anda radiator goods to cus- The new 
vt new design, tomers 4 E Jordan Vie~ 
One of the most spectacular of the 1924 In fact, a noticeable toria, the Wills Sainte 
changes in body design is seen in the tendency ‘in almost all Claire Gray Goose Spe- 
‘Qwerland Champion. The versatile per- 1924 models is to provide cial, the Oakland True 


‘on will find # wide variety of possible increased space inside. Blue Six, the, Moon Sa- 


“ 


Kissel speedster and coupé models, the 
Cadillac, Case, and Auburn—all have 
striking improvements in body lines. 

‘On the new Maxwell club sedan the two 
doors, one on each side, have the unusual 
width of three feet. Each door is mounted 
‘on four hinges and opens forward, giving 
access at once to both the front and rear 
compartments. In the 1924 Hudson and 
Essex coaches aluminum bodies are a 
‘commendable feature. 

Side curtains opening 
with the doors, sun 
visors and windshield 
wipers are new on the 
Chevrolet, which, lik 


Instead of the usual ap- 
plication of paint and 
varnish, a baked 
enamel finish, such as 
heretofore has been ap- 
plied to fenders or mud- 
guards, is now applied 


to the entire body. So 
much for body changes. 


Chassis Designs 


Among chassis im- 
provements, perhaps 
the most conspicuous 
fn the introduction of 
four-wheel brakes on 
several makes, includ~ 
ing Buick, Oakland, Cadillac, Ricl 
backer, Packard Eight and 'Marm| 
Here is a distinctly u 
motorcar construction 
the highways are becoming da’ 
‘crowded with motor vehicles. 


year in this country. 
Four-wheel brakes undoubtedly enable 
the driver to bring his car to a stop 
quickly; yet the use of brakes on the front 
wheels has presented very definite prob- 
lems, including: 
‘must not interfere with steering; (2) Th 
braking effort must equalize properly at 
all times; (3) The brakes must operate 
with ease and directness. 


Solving Mechanical Difficulties 


Because of the difficulties in solving 
these problems, some engineers insist that 
four-wheel brakes have not yet been de- 
‘veloped to a point of absolute safety. On 
the other hand, designers of the cars using 
the aystem this year-claim that the me 
chanical difficulties all have been solved. 
"To assure safety in steering, the front 
wheels are inclined inward,’ or under 
gathered, and the steering knuckle pins 
are set at such an angle 
that they point directly 
at the spot where the 
tires touch the ground. 
‘This is said to eliminate 
the tendency to change 
tthe direction of the wheel 
—a tendency that would 
exist if one brake should 
hold more than another. 
Equalizing bars or cables, 
similar to those used 
when only two brakes 
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are employed, and an equalizer between 
the front and rear pairs of brakes are de- 
‘signed to equalize the braking power. 

In turning corners the outside front 
wheel revolves faster than the inside one. 
‘Therefore, if the brakes were applied 
‘equally, the outside wheel naturally would 
transmit more of the braking power than 
the other. To overcome this difficulty, 
the Buick brakes are so designed that the 

brake on the outside 
front wheel does not 
‘operate if the brakes are 
applied while turning a 
‘corner. 


To Avoid Locking 


‘To facilitate the opera- 
tion of the four-wheel 
brakes the Packard Com- 
pany has installed plane- 
tary gearing attached to 


ight-away, the actidp of the brakes is 
it wheels cannot 


always is greater than on the 
front. Other advantages 
claimed are that these 
‘brakes are automatically 
lubricated, that they 
‘cannot freeze in winter, 
and that they have the 
same braking power go- 
ing backward as for- 
ward. 
In the use of the 
balloon air-cushion tire 
at least two manufactur- 
cers have offered a strik- 
ing 1924 answer to the 
growing demand for 
greater comfort and 
‘safety in motoring. The 
Cole ear has adopted these tires as stand- 
ard equipment. They are found, too, on 
some models of the Moon. 

Probably every motorist has observed 
that when the common pneumatic type of 


Rear wp 
showing 


of the 1934 Dade. 
lection for ensline 
ae snd etop ight so standard 
(parts of the cur tnatendl of extras 


tire is inflated to from 40 to 90 pounds, as 


by the manufacturer to insure its 
full life, it absorbs little of the road's in 
equalities. It is necessary to call upon the 
‘springs to take up light and heavy shocks. 
Balloon tires are expected to eliminate the 
need of supplementary springs and other 
rbers. Because they are in- 
ted at low pressure and have large 
diameters, these tires, it is claimed, ean 
absorb shocks that heretofore have been 
passed on to the body springs, and thence 
on to the occupants of the ear. 

Because of increased surface contact 
with the road, balloon tires are said to 
result in increased braking power and less 
liability to skid, Other advantages 
‘claimed are lower upkeep and repair cost, 
due to restricted vibrations, and de- 

-ased liability to blowouts on account 

nf reduced air pressure, 


» Traffic Transmission 


nding 1924 development in 
gears—that unit of the 

hich until now has remained 

‘unchanged since its inception 

fi in the Chandler traffic trans: 

In this gear, control of in obs 
tained through a lever in the ordinary 
way, but all gears are always in mesh, 
This feature eliminates the grinding of 
gears when an inexpert shift is made, and 
is designed to make driving in heavy 
traffic easier. It also permits shifting to a 
lower gear instantaneously without. loss 
‘of momentum to the car when climbing 
hills or croasing railroad tracks. Further, 
it facilitates shifting to obtain 

braking power when de- 

seending a hill. As in 

‘other transmission sys 

tems, all gears are made 

fast’ to the jack shaft, 


Gear Operation 


‘The jack shaft is at- 
tached to the propeller 
shaft, and all gears may 
turn po ‘To operate 
first, speed gear, for ex- 
ample, a key or rod of 
comparatively large 
diameter slides into con- 
tact with teeth on the ins 
side of the gear, with the 
result that the gear is 
locked to the shaft. The construction 
is such that this locking does not be- 
‘come effective until a cam on the road 
is in full mesh with the gear—a 
feature that eliminates possibility of 
grinding or of chipping off the edges of 
the locking parts. The fact that the key 
comes under a compression, rather than 
‘a shearing strain, save 
it from wear or breakar 

Advantages cla’ 
for the new trans: 
fare these: Eli 
of gear clashin,, 
“dub” shifts; the pc 
bility of instant chang. 
of gears up or down; 
of engaging any desirec 
gear underany condition 
‘ease in maneuvering, les 
skidding; saving of time 
nerves,-and repair bills 


risaion system in which the shift from o 
speed to another is made automatically 
when the clutch pes id. Instead 
of the usual gear 


are that the selector lever is in a more 
convenient position than the usual gear 
shifting lever and that the automatic 
feature eliminates grinding or clashing of 
gears. This gear shift should not be con- 
fused with the electric shift already in use, 
although its action is very similar. 
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entirely changed design, 
ig steel plates, permitting. 
silent shift. The wei 


using tw 


The height of the s 
inches, gives greater leverage and con- 
venience. All gear faces have been en- 
larged and all gears increased in diameter. 

‘The diameter of brake drums has been 
increased from 12 to 14 inches on the 
Jewett and the emergency brake has been 
completely redesigned. All wheels have 


rings. The new 


rodtmethe spark and throttle have been 
made shorter, the wheels are dished, and 
the splash pan is coneave instead of con- 
vex. The fuel tank has increased pro- 
tection, 

‘On the Studebaker, all the surfaces of 
the crankshaft are machine tooled for the 
purpose of reducing vibrations. The 
Oldsmobile has adopted a fabric type of 
universal joint, which also is found on 


% 


some other well known automobiles. 
‘A chassis hung several inches lower 

than on any previous model is the most 

distinct change embodied in the 1924 

Reo. An improved rear axle is 

feature of all these latest models. 


of the later semi-floating ty} 
Even greater sturdiness is. 

by the addition to the 

rod at the rear. 


that eauses the air to blow against 
a mushroom-shaped head. ‘The 
heavy particles of dirt, through 
their inertia, pass by, while the 
clean air for the carbureter is taken 
from the under side of the mush- 
Foum, oF cap. 


Fashions in Wheels 


‘An increasing tendency to use 
disk wheels is noted in the 1924 
ears, Many models have these 
solid wheels either as standard or 
optional equipment. ‘The Stude- 
baker, Oakland, and Chevrolet are 
among the newcomers in this clase. 
‘The Maxwell has changed. to 
straight tire valves on disk wheels. ‘The 
Studebaker also offers combination tail 
‘nd stop lights and front and rear bumpers 
as standard equipment. 

‘Another tendency in chassis construc- 
tion in toward a longer wheel base. Bvi= 
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ides ease in lubricating the chassis 
quiet running of the car. Pressure 


Distinct novelties in lighting have been 
introduced on a number of 1924 models, 


‘On some Chevrolet models the headlights 
are reversible so that light may be thrown 
‘on the engine. Also the road back of the 
machine on either side of the hi 

may be illuminated, Drum lights have be- 
come even more popular. While they light 


the roads no better than other types, they 
are considered more artistic. ‘The Dodge 
and Nash models have adopted them. 

‘One of the most remarkable improves 
ments in engine design is found in the 
Packard Eight, in which the eight cylin- 
ders are placed in a single line instead of 
jn the conventional V formation, ‘The 
Purposes are simplicity. and accessibility 
Of the engine as well as better body line 
‘The possbility of transverse and torsion 
vibration that might be expected in an 

ne of this length is eliminated by pro- 
Viding ‘a crankshaft’ of comparative 
large diameter supported in 
nine bearings. 

‘The Hupmobile has a 
new motor, larger and more 
owerful. than. before, al- 
though its weight is ‘only 
five pounds grenter, "A sig- 
niffeant innovation is the 
‘pew crankshaft, which now 
weighs 5734 pounds, und 
whieh. has been counter: 
Balanced statieally and dy- 
namically.with great preci- 
sion. Moreover, the throw 
has been made straight, 
supplanting the angle. 


For a Cool Radiator 


‘The Hupmobile camshaft 
has been made 55 per cent 
stiffer by enlargement, and 
its total bearing area has 
been increased 26 per cent. 
‘The cylinder block has been 
redesigned so that a water 
jacket surrounds the eylinders for the 
full length of the piston stroke, Et 

larged cylinder outlets now deliver the 
heated water more rapidly to the larger 
radiator, cooling it more quickly. Another 
new engine development is found in the 


Shik, Comparative Use of Motor Cars in Cities and on Farms —,83/8ins 
= = I T — T ier] 
= Bann : a 
> oun i = = 
in ae | == T 309 
os 5 = 20s 
(TS moma [pain |" 
= Pmawre|_creraar | cowrma— Bf ae 
= cra ea = a 
723 | gst t i pas 
210 t -— - 2 10 
105 as 
wo |S t I 60 
vs |e = { mite BD ics 


POPULAR SCIENCE MONTHLY a 


Cutaway view of the 1924 seven-passenger Stude 
baker closed car, showing the new model's roominess 


The main 
drive gear is 


wn the ap. The aie cleaner 
the Buick shown above it 
four-wheel brake. to the = on 1934 
front’ wheel. ‘The uni —— Rickenbacker mod~ 


permits turn 
nt wheel with 
‘Out affecting ‘the 
Feat of the brake 


‘The Buick bralees 
fare’ so designed 
that in turn 
corner the 
onthe 


= fe derenm cotta 
rom the aif sup- 
plied ‘tothe ‘ear 


te —‘* Bureter. Incoming 


tir ts Blown agaist 


= heavy particles of 


new Chandler traffic dirt, while clean air 
‘Speed changes ie taken in 


showing keys in 
and engaging 


The new Buick en 
ing. automatic lubrication. to 
the valve rocker arms. This 
feature assures a smoother 
running engine, Other engine 
improvements inchide double 
valve springs, new carbureter 
fand detachable motor arms 


show 


Above is the remarkable new 
Packard eightycylinders-in-line 
engine, showin the simplicity 
of design and Waccessibility of 
parts. . While (this engine i 
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Oldsmobile in its Model 30 Six. Here the 
eylinder block and erankease are cast in- 
tegrally. The motor, with detachable 
L-type cylinder head, develops more than 
42 horsepower. ‘The prinefpal improve- 
ment announced by Chandler for its 
Pike's Peak motor consists of a change in 
the oiling system, which now is entirely a 
Dressure feed. 

In the Buick engine a removable cylin 
der head has been introduced among other 
motor improvements, 

‘Some Overland models have a larger 
motor. The Maxwell has adopted the 
Kingston oil vacuum system, in which 
the gasoline is drawn into the vacuum 


‘ous and comfortable upholstery, clock, 
smoking set and vanity eave combined (in 
closed ears), larger trunks and rear vision 
mirrors. ‘The Studebaker has a tonneau 
lagppewith long extension cord, also a 
irtby light. 
'y devices for comfort and conveni- 
hat heretofore have been considered 
~sories have been added to standard 
equipment by other manufacturers. Es- 
pecially noteworthy are trunks and trunk 
racks, Some of the trunks 
are built with separate com- 
partments for clothes,dishes, 
food, and the like. ‘The de- 


velopment along this line 

now ‘our has reached the stage where 

it is possible to carry almost 

any amount of equipment 

‘on the road without sacrific- 
ing passenger room, 

‘The Nash is conspicuous 

this respect, especially 

in its Victoria model, which 


tank through a vacuum induced at the oil 
pump instead of at the inlet manifold. 
claimed for this system i on 
nigine runs out goal the vw furnishings as 
ceases and the engine top pees m models sre 
usoline in fed to theGearbus 
prevents damage to the 
‘engine through lack of 9 
The Oakland has a 
engine of the L type. 
addition, it has changes 
from a cone clutch to the 
disk type. For the 1924 
Cleveland Six, it is stated 
that in designing the “extra 
power motor,” emphasis has 
been placed’ upon. getting 
maximum power within the 
usual driving speed range of 


Your Oil Gage 


INCE 75 per cent of all depre- 
ciation can be traced directly 
toieaproper lubrication, every driver 


from 1008 milesan hour. | Sino Sie coed ne has  commodious builtin 
tpesiin of toe gage taciting ror 
Two Gears for One wr of ol inthe eat 


‘The type gage most generally 
‘used fs shown Ihere,."The lower end 
near the oll pump. Pressure fron 


Hard to Prophesy 


I have tried to indicate 
here something of the defi- 


In the Jewett two small 
non-metallic timing gears 
replace one large camshaft 


‘ the pomp le communicated t 
gearand reduce the possibil- | Gf'ull'in the tube, causins nite progress that is evident 
ity of warping of a large cil does not reach the pump, however, in the 1924 automotive 


world. 

Tt has been quite impos- 
sible to name all of the new 
features or all of the differ- 
ent cars that have intro- 
duced improvements. And 
it would be even more diffi- 
cult to prophesy the many 
other improvements that 
are sure to appear during 
the coming year. 


‘cushion of air 
the indicator. 
rises 
This tends to straighten a bent tube im the 
gage. The amount of straightening is 
Magnified by means of levers so that an 
appreciable movement of the dial 
rents 
Plugged pipe, faulty pump, la 
oil, of oil thinned with gasoline will 
cate the gage to fail to register 


gear. Increasing the clear- 
‘ance between valve cams 
and followers gives quieter 
valve action. Shorter valve 
stems are used and bracket 
‘guides prevent the misaline- 
‘ment of valves. Oil is drawn 
from the lowest point of the 
oil pan so that as long as 
any oil is in the pan, the 
engine will be lubricated. 


Ones 
By ‘Joseph Calcaterra 
Of POrULaR SCIENCE Mon THCY's 


Radio Staff 


ROADCAST programs from stations 

700milesaway are received regularly 

‘ona high grade loudspeaker through 

imple, inexpensive, one-tube radio set 

illustrated. ‘They come in clearly enough 
tobe heardin any part of a good-sized, 


pendently adjustable, 
cuits, This mi 
efficiency and 
circuit set 

selective 


fname time gives the 
the double or triple 


-set"within two miles of the 
two most powerful broadcasting stations 
in New York City, I have had no diftix 
culty in tuning either station in and out at 
will, without any interference, 
of course, from near-by st: 
tions, ‘The signals on the heat 
phonesean be heard acrossthe 
room and the volume is suffi- 
cient to operatealoudspeaker. 

What is far more surpris- 
ing, however, is the fact that 
distance seers to make little 
difference. With an outside 
aerial 100 ft. long the set also 
brings in on the loudspeaker 
stations WDAP and WIAZ 

icago. 

Add to these characteristics 
the important features of low 

cat, eaay construction, and 


evolved from the ordinary 
single-circuit receiver is one 
that is certain to give satis- 
faction in radio reception 
How the selective qualities of the set are 
obtained is shown in the wiring diagram. 
‘The aerial switch can be adjusted to any 
point on the coil, so also can the secondary 
switch. One switch being attached tothe 
aerial and the other switch to the ground 
post, makes it possible to adjust the 
rial either on one side or the other of 


ie ground connection and greatly adds 


te theselectivity. The variable condenser 
across the grid circuit aids in close tuning. 

‘The number of parts used has been re- 
duced to the minimum. The complete 
cost of making the set, exclusive of tube, 
batteries, and head phones, amounted to 
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3/Tube aay Set Operate 


homemade variocoupler. If a com 
variocoupler of the $3 type is 
cost ean be held down to less 
‘The panel is 7 by 10 in. a st 


trol of filament current of the tube, the 
type used depending on the type of tube. 
His the tube socket, which also de- 
pends on the tube used. J is a combina- 
tion grid leak and condenser. ‘The grid 
Teak should have a value of from 1 to 2 
megohms and the condenser a capacity of 
00025 mid. 

J.K, L, and M are the terminals and 
heads of the screws of the binding posts 
used as phone and battery connectors. 
Binding posts of the double connector 
type are convenient to use; if these are 
not obtainable, ordinary binding posts 
may be used. 


» Home Workshop 


Te sons ‘Woksling, Editor 


Vas 


‘The cost of the parts will 
vary. lightly indifferent 
localities. The variocoupler 
should not cost_more than 
fone dollar if made at home 
and a satisfactory commercial 
coupler ean be bought for $3 
for leas. A dial will cost 
about 20 cents. 

‘A good socket ean be had 
for trom 60 to 75 cents. A 
suitable rheostat will cost 30 
cents and a grid leak and 
condenser about 60 or 70 
cents, A variable condenser 
with vernier ean be obtained 
for $8, ‘The switches, switeh 
contacts, and binding posts 
will add another dollar to the 
cost. From $1 to $1.25 will 
‘cover the cost of the panel 

Making the connections is 
‘simple matter. First con- 
nect the top end of the stator 
‘winding with one terminal of 
the grid condenser and leak 
and with the stator plate ter- 
minal No. 2 of variable con- 
denser F. ‘The other terminal 
of ‘the grid condenser and 
leak is connected with the G 
terminal of the socket. 

‘The No. 1 switch contacts of both 
switches should be connected with the 
first tap from the top end of the stator 
winding: the No. 2 switch contacts 
should be connected with the second tap 
of the winding, and so on down to the 
last switch contacts and taps. 

‘The aerial post is next connected with 
the arm of switch C. A wire is run to con- 
rect the ground post, the switch arm of 
‘switch D, the rotary plate terminal No, 1 of 
condenser F, one of the F terminals of the 
socket, and ‘the binding-post terminal L. 

‘Binding post No. 1 of rheostat G is con- 

(Turn to page 109) 


Three 


— i 
ays of Improving 
How to Make a Wall Tool Cabinet, 


a Bench Hook, and a Boring Gage 


§ THE home worker adds to his 
collection of tools, the problem of 
keeping them in order and at the 

same time instantly available for use 
‘becomes more pressing. To leave them 
scattered about the bench is hard on the 
tools and harder on the temper; yet if 
they are put away in a box or even in 
drawers, they are not 60 accessible. The 
happy solution is a wall tool cabinet of 
ample size, and thi 

build for himself with little di 

‘small expense. 


Trand tools 


found in the av of workshop. 


‘The mai 6 by 24 in, 
by 2 ft. 6 in.; th rtments are 
6 by 12 in. by Chestnut 


or oak is’ exedljen 
‘cabinet, but the bilder can use other 
woods if he prefers. 

‘The stock for the tops, bottoms, 
and sides is 34 or 44 in, thick; that 
for the shelves and drawer fronts, 
45g n.; that for the back of the cabinet 
and the front of the door, 3s in, 
(solid or 3-ply); that for the sides of 
the drawers, 14 in., and for the backs 
‘and bottoms of the drawers and for 
the sliding tray, 4 in. 

‘The type of joint illustrated is 
strong and workmanlike: hut simpler 
joints can be used, such as a plain 
rabbeted joint or even a butt joint. 
‘The corners are greatly strengthened 


ReMovanie mire ac MITER CUTS, 


SERIA SERN <a 
=a 


‘The combination tench book. which serves 
wa miter Mock aad 's'shosting ‘boord 


by the use of angles bent from brass, 8 of 
them being made from pieces 1/16 by 
834 by 5 in, and 4 of them 1/16 by 313 
by Gin, 

Other hardware is six Sin, 
narrow brass butt hinges, 4 flush ring 
pulls, a hook and eye or elbow eatch, a 
cupboard lock and escutcheon, and hooks 


and clips for tools as desired. 


the way shown. 
‘This eahinet was digned ess 


the 
ingenious fixture could well replace the 
ordinary bench Kook on every home 


‘The cabinet open to show the construction. Ia the large 
drawer in # removable wding a7 for small tool or acres 


‘workshop bench. The base, 14 by 10 by 
18 in., has fastened to it a top piece 74 by 
7 by 18 in., by means of 2 hinges iet in 
flush. ‘This top piece earries the usual 
bench hook head block 124 by 24 by 7 
in. with 2 miter cuts, which should be 
‘most carefully made to insure the aceu- 
racy and squareness of the miters. 


Useful for Planing Rules 


A removable miter bloc’ gular 
in shape, which is eut from ‘a picce 134 
by 5 by 10 in. in such a way that the 
grain runs parzllel to the lonc edge, can 
be fastencd to the bench hook when 
necessary by means of dowels. The 
dowels are glued in the miter block and 
fit snugly into holes in the top piece of the 
‘bench hook proper. This attachment is 
for planing the ends of miter cuts such 
as in making picture frames or preparing 
moldings to be 

work, as in the si: 


in the upper right- 


‘There is still another use for the fixture. 
‘That is when long miters have to be 
planed, as sometimes in cabinet work in- 
volving long mitered joints. The whole 
upper part of the bench hook is swung up 
fon the hinges and supported at 45 de- 
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Com- 
mercial tool clips can be used, metal 
clips made, or wooden racks prokided in 


“ 
; — 
ur Workshop 


ach tool in a set of $0 or more it ne 
santiy nendable when kept in this Com: 
‘pect md useful wall cabinet, 


agrees by means of two triangus 
Int blocks. These blocks have 
tongues that sip into grooves, as 
shown, The edges of the stock 
ean then be trued up most, ace 
curately by “shooting” them 
with a fine-set plane, 

‘The other fixture illustrated is 
& gage for boring holes for dowels 
or preparatory to cutting mor- 
tises. ‘The ordinary wooden gage 
of this type i difficult to make be- 
‘cause the hole through it must be 
Dored with absolute accuracy. 
‘There is nothing difficult in make 
ing the gage shown, however, for 
the hole is formed not by boring, 
but by means of two thin wooden 
pieces and two spacer blocks that can be 
planed true and square before assembling. 
Furthermore, it i a simple matter to 
change the blocks for use in boring holes 
of various sizes. 

The dimensions suggested ax being 
most generally useful are as follows: 
Main block #4 by 214 by 43.¢in.; division 
strips 35 by 11/16 
by 23/16 in.s back 
and front caps 34 
by 23/16 by2 gin, 
‘The four’ screws 
are No. 18 oF other 
heavy screws 2 in, 
long with the 
points cut off, 

If you wish the 
sheet of details 
for the cabinet 
and the two bench 
fixtures, send 25 cents to the Blueprint 
Service Department, Porvtan Screxce 
Monty, 225 West a%th Street, New 
York. 


WHE third year of the Home Work 
‘shop Blueprint Service will begin 
th woodworking projects 


next month 


sf HOME WORKSHOP DEPART! 


JHE first_ prize of $25 in 
‘SCIENCE MONTHLY'S 


have absolutely no hesitation about pick- 
ing out what, to me, is the most useful 
‘one—my slip-joint pliers. It would be 
much easier to tell you what I hi 

done with them than what I ha 

them for. 

Of course, they have their legit 
uusea, but I'm simply going to mention a 
few of the odd ways in which they hi 
come in mighty handy. Your hammer 
fan't at hand—use your pliers. One end 
of the grip is a fine screwdriver and by 
extending the other end at right angles, 
enormous leverage in driving or taking 
out serews is obtained, As a pipe wrench 

will stock T get splendid results. 1 
have used it as a monkey wrench and as a 
tap wrench. 

Itis.a good pin __ 
vine; laying the 
handles between 
the jaws of a 
bench vise, the 
jaws of the pliers 
Will hold any 
piece of irregular 
stock; it is a 
splendid nail 
puller; I use it 
to bite off longi- 
tudinal pieces of 
small wood stock; wire is cut easily by 
using it on the shank of a serewdriver, any. 
serew may be driven, or, if rusted in, 
screwed out. ‘The handle takes out close 
driven tacks, 

T have used it as a come-along; it 
‘opens screw tops like magic; it bends 
metal readily; when I ean't find a cork- 
screw (for vinegar bottles only), I insert a 
‘screw in the cork and then pull the serew 
‘out with the pliers—the cork comes with 
it; it taker the placo of the mislaid ean- 
opener; in cans that open with a key, 
whenever the metal strip breaks (and it 
usually does), the pliers finish the job; it 
skins insulated wire; the handle acts as a 
lever in inserting sereweyes and in lifting 
refractory windows; I have opened butt 

’inges on a locked closet door when the 
key has been lost. 


‘This letter could have been shortened 
by saying that I use it for everything; as 
a matter of fact, Iam as careful to see that 


‘my pair of pliers is in my grip when Iam 
starting on a trip as I am to take my 
toothbrush along. 
‘Now you can see why, without hesita- 
on, F.eall the aip-oint pliers my most 
tool. 


Oo} 


here to hep tare 8 
Stobborn ere: WS 
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J WOULD say the clawhammer is, the 
most useful of any tool I have. It in 
the only tool you can use successfully to 
drive all kinds of nails, from a half-inch 
brad to a fortypenny’ «pike. In using 
finish nails and in doing any fine work, no 
tool will take its place. In pulling’ all 
kinds of nails, the same rule applies 
Nothing will take its place. 

In taking up an old floor or laying a 
new one, in taking off an old roof or la 
‘a new one, the hammer is all you need to 
do the job. 

If Lam iaying brick or stone, I use the 
hammer to break thers. If I am making 
ice-cream, I use the hammer to break the 


In taking down any kind of a frame 
structure, T use the hammer to loosen all 
joints and pull all nails. 

If I want to half sole s pair of shoes, I 
use the hammer. With the hammer and a 


Lob, weet uss’, 
iy 
seful Tools 


nail Lean set a saw. IfT break or bend a 

najf‘in driving it, the hammer is the only 
to take it out successfully. 

Lean stretch a barbwire fence with the 

agsmer. Just eatch the claws over the 

‘a barb and get a leverage around a 

‘you can then make it very tight. 

‘can also cut a wire or a nail with the 

claws of the hamm 

If 1 am plowing and bend a share, I 

hammer and a piece of flat iron 

pd straighten it out. Tan take a piece 

‘ hot steel and hammer it out to make 


IL 1 have s bucket, tub, or pan with a 
dent in it, I pound it out with my ham- 
mer. In putting up any frame structure 
‘you must have a hammer all the time, To 
Put up brace or take one down, you 
must have the hammer to do it, 
In going out 
Jnte at night if 1 
feel I need some 
protection, I 
just stick the 
handle of the 
hammer inside 
my belt, the 
claws catching. 
‘over the top of 
the belt. It 
makes a handy 
and * good * de 
fender. 


james Gary, of 


faricopa, Ariz, 
inthewinner of the 
third prize, $5. He 


{i another reader 
of POPULAR Sci. 
Eck MONTHLY 
who males a hob. 
sreehop pec 
Workshop, special 
ing on toy and 
small models, He 
Sito dock ail his 
own auto’ repair 
ig 


The letter of 
Mr. Gary is as 
follows: 


YOUR prize offer for a letter on which 
tool [like best prompts me to say that 
all tools come in handy at times, but T'use 
my pipe wrench most of all. 

If a hub cap on the car gets smashed 
up so badly that it is impossible to take it 
off with an ordinary hub wrench, I use my 
pipe wrench. It makes it come off in a 
hurry. 

Thave used the wrench to take off fruit- 
jar tops that would not come off in any 
other way. It ean be used to fix up pipe 
fittings around the house and the well. 
T have used it to take off the radiator eap 
‘of my automobile when it was too hot to 
handle with bare hands. 

‘There are a lot of other uses for a pipe 
wrench, but I won't mention them here or 
my letter will be too long. Instead, I will 
tell about the most important use T ever 
had to put my pipe wrench to—a use that 
saved me from being stalled in a desert. 

One day, after being over to Phoenix, 
Ariz., which is about 35 miles from my 
town, I was on my way-home and had 

(Continued on pate 118) 


(wath , 0 
Secrets oO 
By 


my own set of tools for shi 
irving made at no expense 
ever from old pows 


with a sharp Knife, to form 
geometrical patterns as shown in 
Fig. 2. 

‘The knife can be regular chip- 
carving knife for manual training 
work sold at hardware stores, a }(-in. 
skew carving chisel, or a chisel made 
from a machine hacksaw blade. [ 
prefer the shape shown in the second 
tool from the bottom in Fig. 5. 

With compass, square, rule, tri- 
angle, and pencil, Iny out on the 

pler rosettes sug- 
‘and then carve it by 
‘making vertical, rocking cuts into the 
‘wood to mark ‘the deep points and 
slanting or paring cuts to remove the 
triangular chips. 
Little more difficult than chip 
are line earving and ribbon 
‘The former is merely a 


dige and a slanting 

m the other edge— 

‘ng. 

ul type of carving 
the background 


AYA 


Fequired 0 tools but ke 


is first outlined, just inside the lines, with 
a deep 3(-in. gouge, using it like the vein 
{ng tool in line carving. Then the back- 
ground is cut out or grounded with par 
Jet cuts acroas the grain made by the same 
tool held on ita side, and the vertical edges 
are trimmed with whatever gouges and 
skew chisels are at hand. Whenever pos- 
sible, use a gouge that fits the curve, as 
fiddling the work with a number of small 
cuts is the principal error made by begin- 
ners. Shallow bent gouges, if available, 
are used for truing up the background. 
"The background also can be indented, 
if desired, with designs made by punch- 
like carvers’ markers, obtainable in many 
styles, or by a large nail, the point of 
‘hich is filed flat and then filed deeply in 


1. Rlaborate carving in Italian 
‘earcuted by boys. ins woodworking Claas 
Greenwich Howe, New York Giy 


crisscross or checkerboard fashion, 
From this stage, it is not difficult 
to elaborate the carving in two more 
ways. One is to carve or model the 
face of the design, as shown in Fig. 4 
‘The other is to carve the vertical 
edges, where the design sinks into the 
‘background, with a molding, as in the 
Gothic tracery in churches. 
Keeping your tools sharp is half 
the battle, “They are sharpened in 
the same way as other woodworking, 
tools, but on both sides. After they 
‘are ground, the finishing is don 
stone and with carvers’ alips— 
small stones with the edges shaped to 
ssuit various gouges and V-tools, The 
tools are then stropped on leather. 
‘The first four tools below are made 
from hacksaw blades; the last is a 
6-in, double end, slim taper three- 
square file, each end ground at an 
angle. Handles could be fitted to 
these, but I prefer them without. 
For those who wish to buy a set of 
tools, I suggest 
chisel snd }g-in. straight 


low gouges, a 5/16-in. bent sl 
gouge, Ijiv- ond 1(-in. straight deep 
gouges, a \-in, skew chisel, and a 


Yen, partine tool 


~ 
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Gives complete instructions for finishing all wood—hard or soft—old or new. Explains just wh 
materials to use and how to apply them. Tells how inexpensive soft woods may be finished 
they are as beautiful as hardwood. This book is the work of experts—illustrated in color. Giy 
covering capacities, etc. 


JOHNSON’S WOOD DYE 


istic coloring wood. With it inexpensive soft woods sucht 
as pine, cypress, birch a hed so they are as beautiful and artistic as hardwooth 
Johnson's Wood Dye is very easy to apply—it dries in 4 hours and will not rub off or smudg 
penetrates deeply bringing out the beauty of the grain. 


for the a 


Johnson's Wood Dye 


Johnson's Wood Dye is mad: 
all of which may be easily lighte 
mixed. Full instructions on every 


s. & JOHNSON & SON, Racine, Wi: 


“The Woed Finishing Authorities” 


BranTr den, WEST DRAYTON, svoncy, 
‘ca MDX. ENGLAND AUSTRALIA 


0 SIMPLIFY the turning of 
tapers, especially on lathes that 
have no thoroughly accurate and 

veliable taper attachment of the conven- 
zaal type, I have developed a taper- 
urning tailstock center along lines that I 
believe are unique. 
Although the accompanying illustra- 
tions show the attachment as designed 


small work, it is by no me ice 
ted to the amateur mechprfe with a 
jeap lathe. Made in 7" 

ll be found of especial 


igelytirge 
work has to be fone, 


froin the fact 
all lathes are 
pped with taper attach- 
te and some that do have 
them will not turn out accu- 
rate work except after a num- 
of trials. 
The attachment is made so 
‘the tailatock center ean 
thrown out of alinement 
desired amount within the limit 
oh it in designed. This can, of course, 
done by setting over the tailstock 
{, but the inconvenience comes in 
ny it. back accurately in line. With 
taper-turning center this difficulty is 
eliminated; simply by turning the feed 
serew until the indieator reads zero on the 
‘seale, the center is again alined. 


How the Slide Is Machined 


‘The slide forms the main part of the 
hment, A rectangular block of ma- 

ie steel is finished as shown in Fig. 4, 

‘h a tapered shank to fit the lathe tail- 

jek. ‘The slide is dovetailed to receive 
taper center and the boring head, a gib 

ing used at the top of the dovetail slide 
to transmit the pressure from the binding 
0 as to clamp the head in position 


itor it has been set by the feed screw. 
‘The feed screw extends from the hand 
wheel entirely through the slide and rests 
in bearings serewed to each end. By 
ling the wheel the screw forces the 
ible center horizontally along the 
:0 any desired position, as indicated 


a eo 


ailstock Center Simplifies “Taper Turning 
t Has Accurate Crossfeed and Boring Adjustment and Attachments for 
Holding and Boring Lathe Tools 


by its location with respect to a scale 
fastened to the top of the slide, The 
graduated seale, made of tool steel, is 
held in place by means of a clamp that 

is serewed to a bracket in the 
rear of the slide, 

Care must be taken in squar- 
ing and alining the parta, ‘The 
angles. of the slot in the alide 
must be true 30 degrees. ‘The 
feed screw, the tapped hole in 
tthe center head, and the two end 
bearings must be accurately in 
line, ‘The gib is used to take up 
the side play of the center head 
and is adjusted by means of four 
‘ib screws situated on top of the 
slide, ‘The center head is locked 
by means of a gib thrust block 
and binding screw. 

The shank that is to fit the 
taper in the tailstock sleeve 
must be a tight fit, and must 
keep the slide square with th 
enter 


Feed Screw and Scale 


‘The feed screw is cut left- 
hand and the center head, if 
made the size indicated, is 
S/ibin, 18th efehand tape 
4 in. 18-thd,lechand tape 
Ted TAt The wcale is made. from en 
ordinary in. standard sale 
that is not hardened. It will have to be 
planed or ground to 11/16 i, wide no that 
will ft tetwoen the bracket and center 
head. The !4-in. slot in the scale is 
Intended. to. allow clearance for’ the 
binder. 

A thread is cut in the nose of the 
center ‘head to receive the draw nut 
that holds the center in lace. Thin 
yoroved when the aunliary attachments 
ary wed. 

"These boring and turning attachments 
are castings finished as shown in Figs. 1, 
2vand 3. “The first has three positions fot 
the boring tool—one in the center and one 
At either ide, A setscrew holds the tool 
when placed inthe contar Position, ‘When 
In the other positions, the tool ia held by 
clamping together the slotted projections 
ith the clamping screws provided. A 
Imtocew holds the ‘attachment on’ the 
center head projection. 

‘The turning tool holder, Fig. 3, alsp fits 
on the nose of the center head. "The fix. 
fire holds the tool horizontally/at_an 
angle with the plane of the aig, "Set- 
screws are provided to clamp ‘tool in. 
position. 


POPULAR SCIENCE MONTHLY 85 


START THE New! YEAR WITH 


You're going to need new tools this 
coming year. NOW is the time to 
start planning. 


Send for the Starrett Catalog. You 
will find it invaluable in making your 
selection of the tools best suited for 
your individual requirements. 


Over twenty-two hundred fine Precision 
Tools are described in this Catalog. Illus- 
trations — uses completely ‘described — 
prices — the newest additions to the Star- 
rett Line — the whole story in its 350 pages. 


Write for it TODAY. Mailed promptly at 
our expense. Ask for Catalog No. 22W" 


THE L. S. STARRETT CO. 
Manfaowrns of Hakasee Doral 
ATHOL, MASS. 


Showing how the Starrett 
Catalog describes a tool 
and its uses. This free 
book has the information 
you want, Send for it. 


Vv Yann, mu 
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Lapping Jaws of a Universal 


fs Is a Simple Progess 


LAPPARG tha worn Shi of yriversat 
cchisek so that it will run true hit 


APITALIZE on it. such men as lawyers, 


bankers, doctors, executives and successful business 
greatest assets. This applies equally to yourself. Your 
Chance of promotion may depend largely upon your appear 
ance. Neat clothes, clean collar, trimmed hair and good 
taste today help considerably in the making of a busin 
man. Perhaps the t im 
wr hair What is more slovenly 
the hair grows down over the co 
easily remedied? Keep it neat appearing between trips 
to the barber by trimming it at home. It's simple and 
easily done with Brown & Sharpe Hair Clippers—used by Peat arp dep mother ee ietintary 
barbers the world over. THE CLIPPER YOUR BARBER 
USES IS THE CLIPPER TO USE AT HOME accurately centered. ‘The other end of the 
: 3 arbor fits into the tailstock spindle. 
Mail Coupon for this FREE BOOK Now! A portion of the arbor, left larger than 
the rest, is used as the lap. This is covered 
with oll and emery and brought into eon- 
tact with the jaws and fed in and out by 
means ofthe tailstock spindle, Since both 
jaws and lap wear away, it will be neces- 
sary to bring the jaws Into contact with | 
the lap by tightening them. 
Soft steel should be used for the arbor 
and care rust be taken not to let-any 
bras get into the plot bushing 


55 Conical Wood Patterns 


q 


oma Vertical Spindle Sander 


TOLLOW and! conical wood patterns 
‘ean be made without exgessfvy 


wainst the. surface 


as eany to ebea Usage 


raising the inde of» pattern (at the let 
‘Sed shaping» conical surface (at the right 


of the wood. ‘The cylinder is turned 
around the sander roll until the entire cir 


MAIL THIS 

= fumference of the pattern has been 
conn oon | See 

ot outside conical or eslindrcal work 

BROWN & SHARPE Mie. Co. U1  nonrd is frat clamped tothe table, which | 


may be horizontal or tilted. In the board 
is driven a pivot nail projecting parallel to 
the sander and at the proper distance 
from it. A hole is then drilled in the pat- 
tern to receive the nail. As the pattern is 
turned about its pivot, the outer surface 
is accurately trimmed.’ Both methods are 
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‘Trade Mark, 


For Best Results in Filing-- 


(OU NEED THESE TWO BOOKS. 

“File Filosophy” is packed full of prac 
tical hints and suggestions as to the proper 
method of using Files--a gold mine of 
information for the mechanic or artisan. 
You can read it in an hour. 


“The Nicholson File Catalog” contains six 
hundred illustrations of perfect files and an 
interesting history of the world’s greatest 
file and rasp manufactory--a story that reads 
like a romance. 


Your name and address on a post card 
brings you both of these books absolutely 
FREE--- and without incurring the slightest 
obligation. Write today. 


NicHOLSON FILE Co. | 


=> PROVIDENCE, R.I.U. 
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“I bore holes” 
says Mr. Punch 


“Do one thing—and do it well, is 
my motto, That’s why I specialize 
on boring holes. I’ve found the way 
to make clean holes through hard 
wood without splitting it, through 
soft wood without mushing it, 
through plaster without cracking it. 

Mr, Punch is the Goodell-Pratt 
Automatic Drill. Inside the handle 
are eight different size drill points 
varying from 1-16 to 11-64 inch. 
You pick out the size you want, fit 
the point into the chuck, and Mr. 
Punch bores the hole in a jiffy. 

All exposed metal parts are pol- 
ished, nickel-plated and _ buffed. 
Length, 10 inches; weight, 8 ounces. 

Sold by good hardware stores 
everywhere. If your dealer hasn't 
it, write us. 


Write for free Catalog No. 15 
Illustrates and describes each of the 
Goodell-Pratt 1500 Good Tools. Your 
mame and address on a postcard brings 
your copy. 


GOODELL-PRATT COMPANY 


GOODELL-PRATT 


1500 GOOD TOOLS 


| £4 ordinary vise is a uset 
work too large to b S 


Using the Bar of aWiseas a Press 
fonBushings _ 

A BUSHING press attachment for = 

tly be- 


"A renew 


center of the rear plate is in line with 
the vise bar. ‘Work ix placed between 
‘the plate and the end of the vise bar and 
presnure in brought to, bear upon it by 
Sip ie aay py 
Mh d 
Dat Jig Used with Block 
DRILLING contraty tobated holes in 
round stock in made easier if'« drill 
ded to the usual open V-block. A 
drilled, bored, and threaded, as 
to receive a knurled drill bushing 
‘The plate is held down on the hook by 


ap 


te) 


pass through pipe- 


chinery 


‘V-bock is tapped for a gage stop rod for 
locating the longitudinal position of the 
hole to be drilled. —J. R. 


Shop Features for February 
DRESS the wheat of « mrface 
tinder at an ine 
tedious job and one that no. machinist 
relishes. "A simple fixture for doing the 
work accurately without waste of time 
wil be next, month the 
Better Shop Methods 

“Another ‘valuable arf 
how to make a st of surface plates. 

‘A non-alip attachment for automatic 
screwdrivers, » convenient gas shut-oll 
for aes shop blower. a ae pulley and 
ea cokes: cl cis hie 
Saving devices will’ be described by 
Spee, 


c 
POPULAR SCIENCE MONTHLY 


Equal to All Demands 


This is Number : 
Four of a Series “the life of your radio” 


Every tube you add to your receiver 
makes it just that much more important 
for you to use Eveready “B” Batteries, for 
each additional tube increases the work 
the “B” battery has to do. It demands a 
more capable, long-lived battery. 

Here is a table that shows just what 
each type of receiving tube draws from 


‘The Metal Case Eveready 
“B" Battery, No. 766. The 
popular 22//-valt Eveready 
Battery in a new handsome, 
durable, waterproof metal 
cease. At all dealers, $3.00, 


veready 
tery No. 767. Con- 


your “B” battery. The current is measured | tains 30 large sie 
gall calla, an sed in the 
in milliamperes, or thousandths of an Sole ig ly 
ampere. Voltage, 45, Made 


especially for sets 
using detector and 
fone or more stage 
of amplification. 
‘The most economical “B" Battery where 45 volts are required. 


Eveready Radio Battery 
No. 771. The Eveready 
"Three." The ideal “C" Bat- 
tery. Voltage, 4}4 — three 
terminals permitting the use 
0f 134, 3, oF 454 volts, ‘The 
correct tise of this battery 
greatly prolongs the life of 
the “B” Battery. At all 
dealers, 70 cents. 


Above figures are at zero grid bias 


‘The table shows that the “B” battery lciafactinad ciel gaccentond by 
current drain increases much more rapidly NATIONAL CARBON COMPANY, Inc, 
than the increase in voltage. For ex- Long Island City, N. Y. 
ample, if the voltage doubles from 45 to 


90, the current drain increases three-fold 
in one case and four-fold in another case. 
This all means that the life of the “B” 
battery may be materially lengthened by 


not using a higher voltage than is necessai 

to obtain the desired results, ” | Radio Batteries 
The most popular type of receiver today —they last longer 

has at least three tubes, operating a loud- 

speaker. As ordinarily employed, it places 

a fairly heavy drain on the “B” battery. Note: This is Number 4 of a series of informative ad- 
Under light and heavy service, Eveready _vertisements, printed to enable users to realize the utmost in 

“BY” Batteries prove up. More and more battery economy. If you have any battery problem, write 

fans buy them every day because they are to G. C. Furneses, Manager, Radio Division, 


the most economical. According to the NATIONAL CARBON CO, Inc. 


work they have to do, so is their life. 
- 1 5 NOY. 
‘ou git mosh etiergy.foryour mionieg ie 6 Thompson Ave., Long Island City, N. Y. 


Eveready ““B” Batteries—they last longer. Ask for special booklets on “ 


“B” and 


rs 
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‘The panel is the “front door” 
your radio set. The selec 
tion of the panel is an impor 

nt step, You want a good 
looking panel. And you want a 
panel that has high dielectric 
strength, 


Your Celoron panel comes 
wrapped in a dust-proof glass- 
ine envelope. Dust and grit 
cannot seratch it. Human 
hands cannot leave greasy 
finger prints on it. 

Because of its high dielectric 
strength, Celoron is approved 
by the U. S. Navy Depart- 


BRIDGEPORT 


C 


To radio dealers: Send for tpeclal dealer price lst showing standard axvortments 
Diamond State Fibre Company 
(near Philadelphia) 


Offices in Principal Cite 
{nm Canadas Diamond State Fltye Company of Canad, Limited, 245 Carlaw Avenue, Toronto 


CONDENSITE 


ELORON 


STANDARD RADIO PANEL 


and the U. S. Signal Corps. 
Celoron radio panels are fine 
ed in black, oak, and ma- 
hogany. They come re 


7xU4x5/16 
issspe 


‘Other sizes are cut to order from sheet 
Celoron, Ask your dealer. 

An interesting, booklet for the radio 
fet builder is “Geuing the right hook 
up." This booklet is sent free upon 
request. 


PENNSYLVANIA 


How To Make 
Things Electrical 


‘This book gives directions for 
making hundreds of electrical 
appliances and devices for the 
hhome, the shop and the garage, 
The simple directions and many 
drawings make the work easy. 
£29 pp. Price, $1.50 postpaid 


POPULAR SCIENCE MONTHLY 
225 West 20th Street, New York City 


TheVest Pocket 3.2". i 
BOOKKEEPER tooti:syis:. 


with short cuts 
in figures and complete instructions 
for the correct keeping of books of 
accounts, A working model adapted 
to the novice and business man, by 
F. M. Payne; 160 pages, size 3x6 
inches, $1.00 postpaid. 
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‘HE forming-tool holder illustrated 
will be found useful in almost any 
toolroom where forms and mod 


Secor eek chorld oa wrerpad on oe 
are hardened, as well as 


Srnotoen 
—_ he, 


St ff 5 


7] prteamnnce 


siz 


Foro. 


Vomensr Toor 


older and severat 
typer of forming tools used with It 


drawing they are intended to be used 
with, 


After the tool or set of tools has been 
used, it should be turned into the model 
oF toolroom erib and stored for future use. 
‘The tools will last indefinitely when they 
are called for only occasionally, as is 
frequently the case, but an accurate 
record should be kept so that it is always 
possible to tell what tools are on hand. 
Cireular forming tools can be sharpened 


bier, chapging their form. 
Bench’F ba 'Tinke in 


HEN laying out small angle irons, 

ficulty is often found in holding 
them in place so the flat surface will be 
up. 

A simpie bench fixture can be rigged 
up to do this by fitting two pieces of 4 by 
3 by 5/16-in. angle iron into a 2 by i 
channel, 9 in. long. The slotted holes in 
the legs allow adjustments to be made 
to accommodate angle irons of varyin 
thickness. —0. W. Mrptenz, Phil 
delphia, Pa. 
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Write us 
a post card— 

Address Dept. 5-R 
and we will send you free this 52 page 
catalogue of radio sets and parts. It also 
contains explanation of radio terms, 
map and list of broadcasting stations 
and much radio information, including 
an explanation of successful hook-ups 
and circuits. 

You will be amazed at the low prices 
‘Ward’s quote. A complete tube set 
having a range of 500 miles and more, 
including tubes, head set, batteries, and 
antenna equipment, as low as $23.50. 

This catalogue contains everything for the expert and amateur. Complete, . 
sets and every improved part for building sets, all the most up-to-date dele 
vices—at the lowest possible prices. 


Headquarters for Radio 
Montgomery Ward & Co. is headquarters for Radio, selling everything direct 
by mail without the usual “Radio- profits.” Why pay higher prices? Ward 
quality is the best and the prices will often save you one-third. Everything 
sold under our Fifty Year Old Guarantee,—Your Money Back if You Are 
Not Satisfied. Write today for your copy of this complete 52-page Radio Book. 
Write to our house nearest you. Address Dept. 5-R 
Chicago KansasCity St.Paul Portland, Ore. Ft. Worth 


Montgomery Ward 8 @. 


The Oldest Mail Order House is Today the Most Progressive 


Getting the Most Out of 
| Your'Lathe Tools _ 


By Joe V. Romig 
Machine Tool Builder and Designer 


WERY machinist will be interested 


subject of the solid forged Jathe too! 
versus the toolbit. Whether you agree 


Editor of the Better Sho 
Department, POPULAR 
MONTHLY, 225 West 39h] Se 
York. If your letter is 


are less expensive 
‘This is « penny 


Giving the Telephone Life 


‘- danse your kine goes your aie my go. 
‘ou can talk across the continent as if face to face. rien i aeany oven 
‘Your telephone is the latch to open for you any ea ee 
door in the land. Comemnentty rs 
‘There is the web of wires. The many switch- heat 
boards. ‘The maze of apparatus. ‘The millions of sted and thi 
telephooes. All are parts of a country-wide bendy venir 
mechanism for far-speaking. The equipment has cating edges of 
costoer 2 bilon elas, bt more than esupment iro or they 
is needed. and lose» not 
‘There must be the guardians of the wires to oy tale ae 
Keep them vital with speech-carrying electrical Pee ‘but ‘thalr 
caret There mut be thse who. watch the i 
myriads of tiny switchboard lights and answer and dissipate much of the heat and there- 
‘your commands, ‘There must be technicians of 
every sort to construct, repair and operate. 


‘8 roughing tool is to make 
on a rough casting or forging, 
he surface is usually covered with 


fore stands up better than toolbits held in 

tool holders or built-up tools made of 

‘welding bits to soft steel shanks. 
Although the solid tool is the logical 


aay 


A quarter of a million men and women are 
united to give nation-wide telephone service. With 
their brains and hands they make the Bell System 


if 
“" “BELL SYSTEM” 


AND ASSOCIATED COMPANIES 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 


"FOOL CASES 
MACHINISTS 
‘ona 


Develop Your Ideas at Home 


Boice Junior Bench Saw 


tool for roughing operations, some me- 
chanics seem to learn better by experience 
than logie, and on one oceasion the writer 
saw the solid tool triumph over the toolbit 
in a rather spectacular 

A big battery of motor-driven lathes 
shrapnel eases had been tooled up 
with tool holders and round toolbits held 
satan angle, as illustrated on the next page. 


‘The metal to be taken off in roughing was 
tough and full of seale. ‘The fact was that 
the cases had been heat treated after 


forging to increase their strength and 
bring the elastic limit of the steel up to the 
required specifications. 

After laboring along for several weeks 
‘with poor results, the plant suddenly be- 
gan to show increased production on se 
eral of the lathes. “Upon investigation it 
was found that the operators had dis- 
carded their toolbits and substituted solid 
tools, which they had borrowed from 
empty machines assigned to a different 
operation. The big, husky roughing tools 
carried away the heat and stood the gaff 
of the heavy cuts. After that, all the 
lathes were equipped with solid tools and 


fo tenpileeitetaeure on Bolt Belke ‘bench sawa. lathes, rile production jumped to the maximum. 
‘Shoei: band sae, ad more tinued on page 94) 


1730 Norwood kc 
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| Th an easy chair 
at home Hess | 
gives you the melody 
Of concert and opera | 


[AGNAVOX 
MAG Amplifiers 


'HE secret of the marvelous results ob- 

tained with Magnavox Reproducers does 
not lie in any one feature (such as the shape 
or material of the horn) but in the correct 
working out, in all features, of correct scien- 
tific principles. 


No receiving set is really complete without 
Magnavox. 


Tor even 
Receiving Set 


there isa 


THE MAGNAVOX CO., Oakland, Calif. 
jew York Office: 370 Seventh Avenue 
td. Toronto, Montreal, Winnipes, Canadian Distribatons 


MAGNAVOX 


SS aan 
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Look in the tool box, or 

under the seat of practically 

any motor car and you 
probably find there —Vichek 
Tools. Our name won't appear on 
them, for this is not permitted, but 
nevertheless they are Vichek Tools 
and the kind of Tools which we 
would be proud to stamp with our 
name. 


In 15 short years we have become 
the largest tool kit manufacturers 
in America and that means, in the 
world, The reason? Great capacity, 
certainly, and advanced equipment 

jh which we are enabled to 
secure the lowest possible cost. But 


there’s still another reason. 


‘The advanced Vichek Pro- 


cess is s0 accurate, so de- 
pendable, so thoroughly 
efficient in a mechanical and engi- 


Then Read This] 


neering sense, we are enabled to 
produce Tools that, for every prac- 
tical purpose, are without a superior 
whether Ball Pein Hammers, Cold 
Chisels, Screwdrivers, Wrenches, 
Valve Lifters, Bearing Scrapers, ot 
anything else, 

A Vichek Tool, whatever 

it may be, has the utmost [al 
of strength in it; the maxi- Laid 
mum of sweet tempered liveliness 
and balance. Its design is perfect 
and it provides for a hand comfort 
that makes it easy to use for hours 
at a stretch. 

Te’s a tool that the shrewd mechanic, 
as soon as he takes it in his hand, 
will as one which will stand 
up to his work. A tool, in short, 
tupon which we are glad to place 
‘our guarantee and this means imme- 
diate replacement if one goes wrong. 


THE VLCHEK TOOL COMPANY, CLEVELAND, OHIO 


EASY TO SAY VELCHEK 


VLCHEK TOOLS 


MADE BY THE WORLD'S LARGEST PRODUCERS OF TOOL KITS 


Saw Filing Pays 


‘OR BETTER RESULTS 


FRAMINGHAM 


| preference to the toolbit and holder ane, 


Your Lathe Tools | 


(Continued from page 92) 


Part of the work was later subcon- 
tracted to an out-of-town firm and the 
rest of the forgings were sent to them from 
our own forging plant. This firm also had | 
its troubles, and, not being able to get any 
production’ on the rough turning, com- 
plained that the metal was too hard and 
tough to turn and burned up the tool 
After a random selection of shell eases | 
had been returned to us with the state- 
ment that they were too hard to turn, the | 
president of the company himself paid us a 
visit. He found we were running on a sur- 
face speed of around 30 ft, a minut 
‘while in his own shop a speed of 60 
minute was demanded of the operators, 
‘We used a heavy feed of .09 in., while the 


exanring notre 
= SetewS ohh tho 
6 Sots 


TOOL Bm Ano HOLDER 20U0 TOOL 


‘The solid toot for rough tuning and types 
GF watbte ad aiders for finishing cute 


feed in his shop was only 1/64 in. Wo 
were using our heayy tools of 1 by 114 
in, cross section; his men, in. square 
toolbits in regulation type tool holders 
(see A and B above). We turned our eases 
to size with one rough and one finishing 
cat, while they had great difficulty in even 
tarting a roughing cut, let alone finishing 
. After he returned to his own factory. 
and put in solid tools with a slower speed 
and correspondingly heavier feed, the 
work was handled successfully. 

In all big steel mills one will see the 
solid tools used in roughing operations in 


in my opinion, it khould be the policy’ 

every shop doing rough turning and plar~ 

ing to supply these tools, even if they cost 

quite a bit more. 

‘The small bit and its holder have a 
of their own in the finishing 


toolbit, being ground easily, meets the bill 
exactly, especially when used in a univer 
sal tool holder. For quick, effi 

Tow cost tool ser 

finishing after the big, solid tool has done 
the rough work. 

On fine tool work, where accuracy and 
finish are absolutely essential, the solid 
tool must be used. For these tools, a high 
grade of carbon steel is preferred to all 

(Continued on page 95) 
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Your Lathe Tools 
(Continued from page 94) 


high speed and self-hardening grades. 
‘This is because the carbon steel takes a 
| finer edge than it is possible to get with 
the more open atructure ofthe high speed 
steel. 

Form tools made of carbon steel will 
hold their shape and edge through the 
| process of hardening, if not overheated. 

Practically all high speed steels will seale 
| from the high heat of the furnace and 

always should be ground to shape to re- 
move the scale, 

Common sense practice for a machine 
operator is to gather a collection of good 


hing work. 
Fastening! C Handles 


ACHINISTS aVli® tos 
quently 


cou seme “senew 


and a flat spring is inserted to hold the 


handle in place, 

Figure 2 shows what is perhaps a better 
method. A ball is pressed against the 
square shaft by a spring, the tension of 
‘whigh is controlled by a backing serew.— 
C.Qf. Witcox, Torsington, Conn, 


Combination Caliper for Inside 
and OutsideyMeasurements 


herifiphrodite caliper ‘has proved 
pular in the shop. When used as an 
inside caliper, the hermaphrodite leg is 
turned back and in some instances forms 
a convenient handle, especially when 
reaching into very deep, small holes or 
getting into awkward places. ‘The dimen 
sions shown on the illustration can, of 
course, be varied to suit individual needs. 
—Watter Wetts, Zanesville, Ohio. 


|) The Third Hand 
with the 
Mighty Grip” 


handy vise, with 
swivel base, can be adjust 
ed at any angle for any 
Kind of work—"Bull Dod” 
Jaws for 


PRENTISS 


VISE 


‘OW about those little jobs you were going to do on 
your car? Have you been delaying because you 

‘need a vise—the most necessary tool on any work bench? 

The two Prentiss Vises shown here are especially de- 

signed for the motor car owner who has his own work- 

bench. 

‘The cost of a Prentiss Vise is very slight compared with 

the saving you will effect on smail jobs—and it will last 

you a lifetime. 

See a Prentiss Vise—“The third hand with the mighty 

grip”—at your hardware dealer's today. If he doesn’t 

have them in stock fill in and mail the coupon below. / 


Prentiss Vise Company 
106-110 Lafayette St. 


Prontias Patent Sell Adj 
Taw “Vise, ‘Sosignad 0" bold 
‘Bitcen of any shape with alight 
Sremure, “The Sosa? trpetet 
‘Fe made. | Steel jaw faces fox 
Ferchangeatle 


The Master Tool for 
Production-Building 


You can develop machines 
that do their work automatically. 
But none do their best auto- 
matically. 
‘That “best” may be reached by 
recording the best you begin with 
progressing then to higher rec- 
cords by improved mechanics and 
operating methods 
Your out-of-ordinary production 
is built up and kept up by records. 
And your master tool for building 
them high 


COUNTER 


The small Revolution Counter be- 
low registers one for a revolution 
OF ta cr.» aching 
operation, or product, 
‘tal tn counter very durable 
its “Toehani 
wel and e very 
Hah rate “ot 
sec, pig 
Spxcally mit 
steer ait. 


3105) fx 


the c 
tenets, Price $200, (Cul 43st) Seal 
Rotary Ratchet Counter, to register 
reciprocating. movements of small) ma- 
chines, also $2.00. 


‘The Revolution Set-Back Counter 
below records the out 
machines where a 

fates an operation 


Sets back to zero from any figure 
turning knob once around. ‘Soppled wit 
from Tour to ten. figurewheel, at re 
quired. Price with four fgureswheels 
as iistrated, $1000—subject to dis 
fount. Cal is than one-half sce. Set- 
Back Rotary Ratchet Counter, to record 
reciprocating movements as on punch 
presses, $11.90 (st). 


Everythin, 


you could ask 


Sospage Veeder booklet. 
more than worth writing for- 


TheVeeder Mfg.Co., 
‘4M Sargeant St, Hartford, Conn- 


Working drowing of 


tect holder ant 
‘dnt ed cle 


shown, It is designed for tools forged 
from gin. drill rod and allows them to 
he turned to form the various shapes 
required. 
Drill rod tools are handy for this work, 
| not ‘only because they are a grade of 
steel of known reliability, but also because 
fhey take up a good deal less room than 
fan equal number of rectangular pools, 
Mus os treks! af 
(Crapkshaft Bearings Are Troed 
imple Lapping Fixture 


| HILE it is generally 
connecting rod 
erankahaft and 
ings wear oval 


irman uses with sat 
, in shown in the accom- 
justration. A lapping fixture is 


made of two cast Babbitt bearings re- 
moved from the rod and cap of a connect 
ing rod or from the bearing and 
eylinder block, and the inner su 
charged with emery. ‘These secti 
clamped about the crankshaft with two 
ordinary hose clamps. A length of belt 
lacing is then fixed in a saw frame and 
looped around the improvised external lap 
| and used to rotate it, as shown. The 
method is simple and the time required 
for lapping is comparatively short. 


| 


GETS 'EM FROM 
COAST TO COAST 


HIGHEST QUALITY AT LOWEST PRICE 
“pT as shen tvn the MIRACO tr: 


th 


Sie fumity ‘wh 
Shy ale nok 
overs of real radio 
Mieay somethin 
ike “that "Che 


Nickel Plaed Model, $10 Gol Plated Model, $15 


‘MORRISON LABORATORIES, INC. 
341 Jefferson Aven; Eauty 
fi DETROIT, MICH. 


Loud Speaker 


q 


Ayu or — 
a 
By Henry S. Laraby 


veg? [Few mech 


‘ponding devas of the pare 


| Those who wish to add such a fixture to 

their tool equipment will find that the de- 

sign illustrated is strong, simple, and 
adapted to all ordinary uses. 

‘The iron consists of two hinged plates, 

YE clamping arms, and the necessary 

5, washers, and nuts, Both the ad- 

Canbinwed on page 98) 


Hinged” Shes icone or ftachining | 
—— "Angular Work 
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Keep Experts at Your 
Elbow Until You Are 
Expert Yourself 


‘The up-to-the-minute action of the Ameri- 
can Technical Society has gathered the work 
of more than 200 of the world’s greatest 
experts who have contributed their knowl. 
edge, their great experience and practical 
advice to help ambitious men get ahead. 
ich tells you all about that in which 
he is a recognized authority and so helps you 
to become an expert yourself, 


Don’t Waste Time Working Problems Alone 


y to work with 
line. They hel 


Choose Working 
Partners From 
This List 
They'll Work « Week Free! 
A bot & bar We KEEP THEM 


Mela 4100) panes, 0 
Dictiren Was 


experts 
out lecome the right man for Ue neat hig job=-you'l 
Betis one who wl be siyied out from numberof 
‘Capable fellows because youl be the man who kos 
Remember the ig money” goes to the raen who are 


chines Wa B45.0, 
E ‘524.80 


one 
Be Seven Days’ Free Trial ott and, te, culting 
arr 4 That oH ay tox thee iPsgnd ay e F 

F seals perry es ee Fol 


{hem ae if ya oun 
Siow them 
the men who ere 
they Know: 


You'll Raise Your Pay 
For a Dime a Day 


Wg ep the hooky jut 
cutywapty san GSES end 
‘ate tag tend 00 

Yalee he a 


Ererot Tie want poutote Ie 
Matin the ocainds 
of “eanhers who are 

roving’ hy ue bel "the 


"ye ether fellawn on 
Sor job 


for you any diftctt 
ith lmmuediate anawer 
el 


American Technical Society, Dept. X120, Chicago, U. S. A. 


ros-= 


AMERICAN TICHNICAL SOCIETY, ma 
Dept X12, Chicere i 
: ster evn te 
tiieing cars ec ""i al nie tone bos throes 
et ayrad #82 onth ent tar pdt ec cect 


IC decide wot to Keep the books. I will tetuta thee withis ete weck at your expenee, It iy unde 
stood that 1 keep the books Las entitled to a FREE Convaltiog Membership i tie 


divin of tne vacets- 


Easier to build 
Radio Sets 


“YANKEE” 
Ratchet Screw-drivers 


HAT new set that you are planning 
ll be easier to make if you let 

Yankee” Ratchet, Serew-driver 

help” you ‘do. the job, 

Ratchet eliminates the tiresome grip-and- 

eto. One good grip and the screw is 

driven home. 


‘thumb-turn on No. 1 kts 
swobaly He serewn eal tt thumb ad 
A grent convenience, 
Good ecpton depend on secs 
a Sobudery hat dere 
a 


Helpful Too! Book 
Mailed Free 


me of they omar 
‘Wete le Jour oy 
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Hinged Angle Iron 


justable plate and the base are made of 
machine steel pack hardened to a depth of 
about 3; in. All plain surfaces that must 
be ground should be .02 in. oversize. The 

hinge bolt holes 
should have an 
allowance of .03 
in, while the 
surfaces of the 
hinge knuckles 
where the parts 


i woe come together 
‘oor “Should have an 


allowance of .02 
in, The four 
clamping arms 
are also made of machine steel. 

‘To get the hinge bolt holes parallel to 
the plate surfaces, it is well to rough bore 
them first, then clamp the piece to an 
angle iron that is itself bolted to the lathe 
carriage, and finally finish the boring 
with a boring bar held between the lathe 
centers. A milling machine will do this 
equally well. 

‘The tool steel hinge bolt should be 
slightly lapped after grinding to remove 
the grinding wheel roughness, and the 
hinge bolt hole should also be lapped until 
the bolt becomes a wringing fit in its hole. 
‘To avoid side play, the hinge knuckles 
should be lapped to an exact fit. 

If screw holes for straps are to be placed 

they should be made before 


'N OVERHAULING 
engine recently for 
boat, I found that the 
were die cast, requi 
seraping 


shaft I chiseled a 
line groove and 
he new bearing. 
| like 2 nut set, 
of the groove lightly 
fre trifle. After this 
filed smooth, it made a fair 


ras clamped in a vise, the 
was put on, tightened up 

around once. "It was then 
i ings were cleaned 
‘out of the groove. When the reamer had 
ccut to the bottom of the babbitt, the cor 
necting rod was tried on and it fitted very: 
well 

‘The engine bearings were trued up in 
the same way by using a reamer made 
from shafting held in place at one end by 
an old bearing eap, and turned with a pipe 
wrench. It is a good plan not to tighten 
the bearing eap too much, and not to turn 
the reamer more than once before cleaning 
the groove, as the chips otherwise tend to 
roughen the bearing. 

‘The next step was to run the crankshaft | 
in a big lathe for a time. When the caps | 


were taken off, found we had a good job. | 


Thave averaged 
$1000 ine 


‘3 Years 
Have Made Over $90 

Profit in One Day 
‘This is the statement of 
Frank DePries, one of our 
live-wire representatives. 
Keeton of Mississippi made M4!) 
$252onhisfirst sale. Vickers, | DePRIES 
of Alabama made $118 in one week. 
Contant quit a $6,000 job to come with us, 


AGENTS WANTED 


Wenced more men likethese, be= 


No went capital 
Teasley ood are 


HIGHEST QUALITY; 


HVERTONE 


Lowest Price 
TUBES 


(On Price $6.00 Ever ohe 


The New Indestructible— 


Metalectric Soldering Iron 


Operates with the simplicity—effi- 
ccieney—ease and comfort of 

4 pen, on any current, 

tr perte 


a tay mason 8 
i Sa RES cP ee 
iecwcan Sy eet e ane 


POST ELECTRIC CO., Mfrs. 
(Dept. A) 30 E. 4nd St, N. ¥. Ce, 


terran suor er peice ete 7. 


" Setting a Taper Attachment _| 


Attachment 


with an/Indicator 


‘HE cut and try method in turning a 
can be eliminated by 


sn nde ost the taper a 
oe that a te ro 


bar or 


offfputed and the taper attach- 
set to agree with them, ‘Thus, if it 


{in desired to cut a No. 7 Morse taper, the 
offset is known to be .625 in. a running 
foot, or .052 an inch. Since the accuracy 
of setting is increased by increasing the 
span, a S-in, length will give a better set 
ting than 1 in, Therefore the taper should 
be .078 for 3 in. 

‘The indicator is set against the test bar 
at a zero reading opposite the first of two 
points X and Y that are @ in. apart. The 
indicator is then moved to the second 
point and the taper attachment is fast- 
ened so that the reading will be 78 when 
the indicator is against the surface of the 
test piece. When a difference of 78 is 
found in the readings taken between the 


piece can then be removed and 
turned wlthout rv kaa 


ete bk in Difficule Re 


les i 
ina snot be 
methayettystrated mall. prove 
aril ned bi ofa 


spring of 1¢in. steel wire wound tightly 
‘round a rod a triflesmaller than the drill 
shank and then reamed out to make a 
‘wringing ft. Under pressure the spring 
‘turns the drill, but it releases its grip on 
the back stroke.—J. F. D. 


NERVE EXHAUSTION 


How Nerve Abuse Wrecks Health 
by PAUL von BOECKMANN 


ECTURER sod Au of poet 
| oa 
Snare. ee 
ihr remand mere han 

On we ho fave ped hit 

eke ti pede 

Rome Eatense dean ttt 
pho pore tps 
Seed cemnn we 
Sheaicn arma deer 
earn das a on 
meso mi 


ing sensation of weak- 
fess" and helplewnese 
overcomes him. He be- 
comes obsessed with the 
thought of self-destruc- 
tion. 

Nerve Exhaustion is 
brought about through 
more qu 


tspecally those lavelved 
{ikther domestic at 


mide of neve 
file a minute le we 
tre leading. And 30 
trong as to be immune 


Nerve Exhaustion 


not a malady that comes The Sympathetic Nervous System 


saddealy, yet its sy 


The ibdomiact brat ft 
ato forte tito 


nerves seem strong and 
have not a tremor in their 
their nerves are ina ture 
ining the entire bodily 


Keay sn a 
vet ne 
mal ‘and are 


Te ate 5 
Seghape Se ate Se 
are came ea 


lorance;  dizinesy head 
eons theamatn,'and ther 


‘Ehnodl, you snap be sure that your newes are 
St ule—tbat you have exhausted your 
Fore. 

you have chased from doctor to 


tor song ret for ames ‘some 


‘thing the matter with you.” Each doctor tells 


apy ethan eg he mgr you 
tha every organ is perfect. But you Koow 
there is something the matter, You fel ity 
and you acti. You are tired, dizzy, eannot 
Sleep cannor digest your food, and you have 
faut bere and there." You ae told you ae 
un down and eed rest. You doctor 
may presebe n drap—sa nerve stimulant oF 
Sedative. Leave “nerve tonics alone, I 
Kite making a red hore run by towing 
behind an automobile, 
Be decid int tvig the 
ome, magic system 0 
cal exercve 
Fete th res. “I 
Oe iit 


through bitter experi- 
cence 

The cute of weak and 
deranged nerves must 
have for its basis an 
understanding of how 
the nerves are affected 


by various abuses: and 
Mra: demad a 
Saeranding yf 
tala ample law 
toemal tnd physical 
Hygiene, “mental con 
Lelio, 
How. to develo 
munity” tothe many 
strains of everyday 
‘Through ‘the 
tion of hie inde 


an be correeted, 
Thawed if tay 
ofthe mental and phiysc 
feat "charactertin of 
servos epi having 


past 25 yes 


“Nerve Force," 
intended to teach how to care 
and how to apply simple methods for theit 
restoration. It includes important information 
fon the application of deep breathing at a 
medial agent. The cost of the book 
25 cents, coin or stamps, Address 
yon Boeckmann, Stadio 162, 110 West 40 St 
New York City. 

Sil eae you so sage pour cube ye 
‘stoke ep nga ae 


ts aa, ot incliclable alte 


cal 


an Sa 


Millers Falls 
Radio 


He the fun of being a radio 
fan is in making your own 
set, And there's a lot of fun in 
fixing things yourself around 
the house. 
Here’s a new Millers Falls tool | 
that’s made just right to give you 
She paste ‘satisfaction in such 
and youcanbuyit ataprice 
that will add to its satisfaction. 
It’s called the radio hand drill— 
No.85. Takes round shank drills 
upto 14", big enough to handle 
tadio jobs. 
Seeit at your hardware dealer's— 
if he doesn’t carryit write us and 
we'lltellyouhow youcangetone. 


MILLERS FALLS 
COMPANY 


Millers Falls, Mass. 
's of Carpenters’ Tools, Hack 
‘and Automobile Tools 


MILLERS FALLS 
TOOLS 


Manufaci 


| side 


ms +. 
Non-Tipping BobBuilt for Safety 


LD as is the 

‘sport of coast 

ing, few bob-sleds are built with 
proper regard to safety. Often the sleds 
are bolted directly to blocks, so t 
eannot rock when going over 
ruts and bumps, and even he 
are provided, there is 
a fifth wheel to give s 


than at any oth] 


ings are 
the bob-sled design 
illustrated. Both 
sleds are mounted 
on rockers and the 
upper rocker of the 
front sled ix bolted 
toa round oak block 
that bears directly 
against the under 

of the main 
plank. ‘The bob 
therefore rides all 
the bumps easily 


pulley eyebolts are 
shown on the cross 
steering a bolt is substituted 
aft. Note that the lower 
J shaft in this design is 
the upper rock- 


fare 1 or 34 in. (according 
jess of tho sled sides) half 
swed on, They are better, to 
ind, than spring runners, which are 
‘to come off in time, or flat ones, 
pich sometimes side slip in turni 
"The cross bar is unusually heavy, 
‘This is so that it 
will act as a bumper 
in a collision and 
very likely save the 
legs of the rider from 
getting hurt. 

‘The hood holds 
the batteries for the 
two auto lights and 
also has room for 
lunches for the 
cconsting party. 

I might add a 
word of caution in 
regard to operating 


fonemesoepiaronl 
eases 
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Rosa 


Side view of the bob, the underside of the main plank, snd detsilsof the dash, locks, and rockers, and 
Sram plocen The sled can be stoned either with an auto wheel ae shown, or in the Ontal way with rope 


and takes the curves without danger of 
upsetting. This flexibility is also a factor 
in making the bob unusually speed; 

‘The main plank is 1 or 7 by 12 in. by 
18 ft. The dimensions purposely are kept 
down in size because the writer's experi- 
ence in building larger bobs, one nearly 
20 ft: long, has been that they are too 
heavy to pull uphill. 

‘The bob is all cak except the dash and 
the hood. This makes the construction 
heavy, but the bob is no one-man pull 
anyway. Built in this fashion, the sled 
will stand up under hard usage for years. 

‘The main dimensions and method of 
construction are made clear in the details. 
‘While my preference is for an auto wheel 
for steering, the bob may be steered with 
ropes and pulleys in the usual way. The 


the bob. Either pick  steersman who 
knows his job or stick to low hills until 
experience is gained in handling the sled. 

If a rope is used, be sure it will stand 
the gaff. I well recall once trying out 
bob built along identical lines, only larger. 
About 18 of us were going down the hill 
when a rope broke and we hit 2 post. We 
went sliding forward over the dash, over 
a fence, and down over a 20-ft. drop into 
a creek. Every one hit his head on the 
top rail of the fence and teeth were lost 
all around. 

‘On another occasion we iced the hill 
with 2 hose and as a result went through 
the front porch of a house. So coasting, 
while one of the most thrilling of winter 
sports, is not to be approached with any 
display of foothardiness. 
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Perpetual Calendar _ 
| A PERPETUAL calendar, good pot oto 
| 4 only for 1924, but for anyjyear, fan 


be made at practically no cos 
After cutting do 


"Built First to Last™ 


Make it a Coto 


Compact Radio 
Christmas 


=a 


‘OU have plenty of time New Coto Compact 

| {bull a Coto Compact ‘Moulded Variometer 
set before the holiday. Get Sig guy 3M x14i 12%, 10 
together with your local deal- Sjenmo' “wound” “Pigeal” co 
er. He will advise you and — Sgrenso "Mgt, Renae 2001 


help you get real’ result 
And give presents of Coto 
Radio Apparatus this Christ- 
mas. Always most acceptable 
to radio enthusiasts of all > 


inves 
SAA 


shown, with headless nails driven in the ages. In a class alone for 
‘ends to engage holes punched in the top combined compactness and 
and bottom of the box. reliability. 


Prepare a strip of aper litle nar = 
rower than the height of the box and long 
New Coto Compact Air 

enough to pass around the two rollers, a 
allowing a lap for pasting. Divide and Demconett wie: Vernier: 
number as indicated, assemble the whole, 
‘and gild oF paint the ease. 

Place the figure 1 under the day of 
the week on which the month begins. 


atta: $5 aa! $6 


Complete List of Blueprints 


ANY, one of the Dlueprints listed 
below can be obtained from 
PoruLar Science MONTHLY for 25 
cents, The Editor will be glad to pro- 
vide, upon request, information rela- 
tive to tools, material, or equipment. 


NS 


Coto Compact Moulded 
Variocoupler 


Compact for neat, portable sets, 
Size only 314 x 3 x 35; inches 
Efficiently covers range of 200 to 
Tor use with 

s l connec: 

Sous to roter. Base or panel $550 


close... cents in stamps oF eoin: 
*P sewion Tab vg 
1 genio tie F) 
i 8 mount. "Type 9000, 

3: Boo Trough id Tabie, Be vee ‘The Original Honeycomb 

8 Reliable Dealers Always Wound inductance Units 

} Recommend Coto Quality oat ow ocal favaiee 

Dealers value the trade of those Bermit the economical bullding 

| ‘who insist on Coto Quality. Ifyour “Sf anallwaveset. Sold mount 


Blueprint Service Dept. 
Popular Science Monthly 
225 West 39th St., New York. 
GenTLEMEN: 
‘Send me the blueprint, or blueprints, 
T have checked below, for whieh T in- 


Gealer fails you, send us his name 


COTO-COIL CO. Saa- 
87 Willard Avenue, Providence, R. I. 


329 Union League Bid, Lor Angeles, Cal 


—S—S—S—_ Ss 
3 
i 
; 


He 

Tnind Rie Cabinet 

Gear aed Mihognny Chet 
j'urd Stoal 


Coto Tapped Radio 
Northwestern Branch: ped 

Bids. Frequency Transformer 

= Eeiciealy covers the whole 

Southeastern Branch: broedcavuing renee because ffs 


Se Fear 


EX WE ERI 


Name 


‘ica’ pit) 


: 
be 
N 
N 
N 
N 
\ 
N 
\ 


City and State 


VWank Abe 
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othe 


Wanted— 
Trained RADIO Men 


The story of radio rescue 
when the Honolulu sank 
is but one of hundreds in 
the lives of far-traveling 
radio operators. It hasal- 
ways been a life of fasci- 
nation—and today offers 
a big future. 


§ Over 6,000 operators 
have already graduated 
from our school. And 
many more trained men 
are needed. Study at 
home in your spare time. 


You may know nothing 
of radio today. But ina 
few monthsstudy,youcan 
earn your U. S. Govern- 
ment operator's license. 


The Radio Corporation 

wy) of America, which places 

" ‘more operators than any 
other organization in the 

world, prefers our grad- 

uates, for their thorough 
training. Many among 

them have become the 
biggest men inradiotoday. 


‘Advanced Radio Course 
eatpoputay demand by theadvanced 
Seether enced ameter andere 
less operator has led to the opening of 


an ADVANCED HOME STUDY 
RADIO COURSE, specializing in 
C.W., IC. Ws, telephone and radio 
measurements. "Investigate! 


Radio Institute of America 
(Formerly Marconi Dutiute) 
Tetablnbed 1909 


328 Broadway, New York City 


Indleate byacrovs Xthe course you areinterestedine 


COMPLETE RADIO COURSE 9 
‘ADVANCED RADIO COURSE D 


Child's Wooden Bestogs Bank 
Has Trick Drawer | 
By Kenneth R. LaYoy 


Apaing | 
yank 
because of thgedaeenipus dhesteptioy of | is, 
the drawer, b oc ats area 4 
in but not seat ees cet allover the wali re 
K SAveill Gatsbed, in an orna- | yorceafeh mating money in ths wusines ether 
elf Jr bureau. A sill tassel | cation, of et i Yon 
sot ccsuates Pres 
Seteteat nine obs 


fee 
Saba Gaels a 
Fe te eine in every Department © 
mange 


COME TO DETROIT 
THE AUTO CENTER 


Be 


(Sega they nay one pure toa 
So ere sree se eect 


Beis, gt 


salt 
faite 


Me 
(ile 
oa Rae We Teach 


oj 


‘A coin placed in the opening In the drawer 
fae to the Bottom of the box when the drawer 
te pane tn 
hung from « small cup hook makes a dec- 
orative drawer pull. 

‘Nails are used throughout to hold the 
parts together with the exception of the 
bottom piece, which is fastened with 
screws. This permits the removal of the 
coins, when the bank is full, without 
destroying it. The nails should be set in 
fand the holes plugged with putty. Two 
coats of enamel give a satisfactory finish, 


asin het Oe 30MIN. 
Mao tan api Fs Bear pr 


It Will Pay You to Own a 
MONARCH Junior Lathe 


Me ing. 
‘Joe V. Romig takes for his 
“Getting the Most Out of Your 


se fy eng NEAR 


THE MONARCH MACHINE TOOL CO. 


“01 Oak Street ‘SIDNEY, Ohio 


IR +7 
bed tr 
CO Ga wonice vera or orca scm Mt ws 


r 


|) Buitt-in“rool Racks Useful 


Addition to Roddster 
'HE cover of the rear compartme 


roadster is say, exc 
Jnstalling a tool raf. ir 


aya 
in 


‘When tightened and buckled. the straps holt 
‘ach tool firmly in ite own piace in the cover 
of the rear compartment 


end of each wooden strip and x buckle for 


tightening it is placed at the other end. i. . 
“Amal tools that are not readily held can Charges Radio and Auto Batteries at Home 


te fixed by cutting rece into the wood Night - For a Ni 
with a gouge or chisel. All rattling and Gree: : cca eke 


; i i ao elas Ssh i TS 
maging of fol ie hin avoded, and | Cette ee acme warp Sa sec anna ee 
alg are alwaya couveninally eh 


wha needed. Bie 


Gord SEAL 


\ “ 
older for, Baby's Bottles — i, 

Sr a4 Qhe World's Most. Populs 
Loneienerbrary iy ty tnd Baltes Charyer ae 


ial stand Tigra RASS era ss eee sirens erin. a, chcees one 
foment 3 Pood EE ae ae Seeman cote Wares 


A HOMCHARGER’S TEN POINTS OF SUPERIORITY 
—< 2 Aiaxplo Only ong novngen weno gts & Rook ProslCan Ge coma by enya 
~ 4h ferlbesige ater tama of hours fot ‘Afach Tolan tend connie Bacay 
Woo "Wales eine Sia Ma acpahange aba 
2 Bice Uneiegstemenetettgeserree 9g, See“Nsacar sth crfr,, Teed ond 


approved by ire Insurance Unceratiter 
here) Gives ter charge not 
Beautiful Mahogany and Gold Fish, 


& 
wi. Resa crra 
merle Peo 
FREE BGiC00 USE fats 
speller Describing Une Cold Seal How” 

= 
DEALERS! JOBBERS! 
nyo ssp nomcaugcans mre Dea ecg epg" te 
an es pene ieee = 
12 Sa MR pe decaartoms ser shoe 


Insist on the GOLD SEAL 


amcivhesenansasaminiat | 
TORTS | pecenee Laedetras en 


small pont EERRGER has teen, tet ima 
sei INSIST on neting aur regtrered trasermat the 


FEES SEAL “Re eameplane ad can telore purchasing. 


screwed to four supports. Eight holes are 
riled in the top plece 14 in, larger in 5 Aes = 
Gailed in he top ice us uareet i" | 2eAutomaticElectricalDevicesCo, 151 West Third St..Cincinnati,0. 
bottles are et in the holder, covered with cor argest Manufacturers of Vibrating Rectifiers in the World = 


a cloth and placed in an icebox compart 
ment,—FRANK N. COAKLEY, Buffalo,N.Y. = 


v 
To oi endl off th 
to be ct ind scribe a line 


Tipeeacrerg fe Men and Women—17 to 45 Years 
nal ‘$1900 to $3500 a Year 

* ‘Common Education Sufficient—Travel— 

opener ine Common Eau 

tn ined. Beh cae eine Joo 

thie teaser Hatloge wi pay 


Write today for ite list of positions obtainable 
‘and information how to get 2 position. 


United Business Tr. Asn, 887 Dinan Bld, Detret, Mich, 


tused.—EDwAnD W. PRASEK, Cleveland] 0. 
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-Scientific Barbering 
3 Near Home 


fraduates in positions 
paying Up to 6758 week or enables men 
‘up to-a thousand dollars a month 


‘of the Moler 
Shops. ‘The business: 
like way in which your 
advertising educat 


hain for it. 


Scientific Barbering means Moler Methods. 
‘Our short practical eourse—saves 2 years ol ap 
renticeahip~teaches you ‘Bobbing and’ Mar- 
Celing—pives you short cit tobi ey. puts You 
“one of the Moler nee 
‘which is Geing advertised nationally. Moler 
‘methods—Moler Service mean success for you 
from the start and you can learn them right 


protection 
give mein this exch 
territory insures my futu 

“Tam, proud to say 1 
Post Graduate Shop 


Another Post Graduate says— 
“My position in the Moler Post 

Graduate Chain Shop is entirely aati 
factory. Thad never supposed a Darber 
Shop Could be conducted on so high a 

idard in service and morale. Women and 
children, also, do not hesitate to patronize us 
for, their Bobbing and Maree ‘aie fee eyes 


iw fe work casera 
tial beterag ee mer ® ‘Paving ad more arti 


Another sate Write Today—Nearest Branch 


BM Feb St at, Go 


* Booklet ©, whichis mated Free 
‘rill ell you how the training. puts 

2 the bet ahopn, ar Ho, 
Wil low you pt wearin our 
shoponeary terms: Infact Moter 


FOR EASY MOUNTING 


FRAMINGHAM 


Tr p Wrench Holds Smail 
PWashers fe ers for Reaming 


HEN it is necessary 
hole in a 


TAPORREAMER 
Waeneh 


‘washer in a tap wrench, as shown. This 
does not distigure the face of the washer, 
‘which often is important, and any slight 
marks on the edges can readily be re- 
moved as a rule. If appearances are 
‘especially important, the edges can be 
Groton by ori of solter metal, Aber, 


a, aa 


To Keep Galue Can or Bottle 
Tightly Closed with Clamp 
KEEP the liquid glue can or bottle 
T: iquid 


roperly sealed 
If the cap of c 


works very well, 
Simply use a 
flat piece of 
wood and a 
cheap clamp, 
Place the wood 
over the open- 
ing of the can 
or bottle and 
clamp it on. It 
makes an abso- 
lutely tight joint, is easily removed, and 
if too much glue adheres to the wood, it 

imple matter to find a new piece that 
will do. 

‘The container may be put away in a 
drawer or box on its side, or it may even 
it's uyide down, there i no danger of 
it is upside down, there is no 
leakage.—N. G. NEAR. 


Cracks in Castings 


PREVENT a crack in a falting 
from extending, thyeagual 


A tight stopper, 
ely removed 


‘on the whitewashing mixture 
laying off lines. ‘The crack 
show up clearly. 


IO oes, 
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am 
Ae a a J 
| Strong Runningboard Brackets 
Made of Angle Irons 
WHEN rebuilding or repairing tecka 
and touring cars ti often a prob 
Jom to hold. and support th 


‘Two short lengths are bolted with 3¢-in. 
bolts to opposite sides of the frame chan- 


nels, as shown. To them at the bottom 
in bolted a long, straight piece of the same 
material for carrying one end of the run- 
ningboards, which are attached with 
countersunic }{-in, carriage bolts. Each 
cross piece stiffens the whole assembly. 
Avoid drilling more holes than absolutely 
necessary in the frame of a machine, as the 
holes tend to weaken the cross section. 


A good grade of linoleum should be 
‘used to cover the wooden boards, and 
brass or aluminum stripping to bind the 
edges. When any heavy equipment is 
carried on the runningboards, such as 
camping supplies, the regular running- 
boards shou}d be reinforced in this way 
with angle jfon supports.—J. V. 


inyigiably” where 


the tang of the tool is inserted unless it has 
a reinforcing ferrule. 

‘To provide a ferrule quickly, try to find 
an old thimble. Drill or punch a hole 
through the end of the thimble and 
whittle the ferrule end of the handle until 
it is a drive fit in the thimble. Hammer it 
on and insert the tang of the tool. 

Not only does the thimble solve a diff 
calt problem cheaply and quickly, but it 
makes a neat finish.—J. H.S. 


Paniaae a New Horizon for Radio 


SN he New 


MU-RAD «RECEIVER 


MANS 


HE HORIZON of the radio art extended and broadened 

by this new perfection of radio reception—the more ver- 

satile, more simply operated receiver, Mu-Rad Md-15. 
Many important refinements—plug-in type radio frequency 
transformers, so that the MA-r5 can be accommodated to any 
future changes of wave lengths or tubes, volt-meter for in- 
stantaneous readings of “A” or “B” batteries, new type 
vernier dials, operated by cams to eliminate back-lash, no 
other aerial than a 2-foot loop needed, and a wave length 
switch for bringing in short wave stations, Solid mahogany 
cabinet, with an engraved Formica panel. The MA-15 ant 
pates every possible use and requirement. Guaranteed range, 


1,00 miles using 2-foot loop. 


Another New MU-RAD Receiver MA-17 
Three stages 


hogany, Adam Brown hand.rabedishcatinet 
wrth loop Stted into top and compartment a ba 
Ker "8? batterien Conranteed for’ 1000, miles 
reception using only a 3:foot loop. 


WRITE FOR BOOKLET AND KAME OF NEAREST DEALER 
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ATKINS 


py METAL CUTTING 


Cut Faster— 
Do Not Break 


JUT an Atkins Non-Breskable Blade 

in your hack saw frame, and you'll 

feel the difference at once. It will 
‘aw the toughest: metal faster and easier 
than ordinary. blades, hold i cutting 
edge longer, and will not break 


‘There's a reason. These blades are 
nae of vce stl and ace hardened 
hd ‘tempered by. an exclotive para 
Gaissoun eich Gra khend lesecatiog 
fcdge ands tough, flexible body to the 
fre. 


1 loner of time and 
brittle blades 

‘Not-Hireakable Hack 

Saw Blades. Prove it for yourself. Send 


ten cents and tell us what metal 
‘want to cut, and we'll end you a sample 
Bor 10 inch blade thar will out-cut and 
outlast any other blade 


» Get This FREE 
Hack Saw Chart 


It will save you time, money and labor, 
‘and insure better work. Shows the right 
hack saw blade to use for each metal- 


jou need i, June write your name, addres 
Tel costs pane on tan eng ud te 
pase, and mail tod 


Saws for Every Use 


When you need s hand say, circular 
saw, band saw, pruning ea, metaleutting 
iachine, or any saw for cutting wood oF 
metalthere's an Atkins product that will 
fave time, money and labor. Write for 
fice booklets on the saws you need. 


E, C. ATKINS & Co. Inc. 
Dept. D-20, Indianapolis, Ind. 
Makers of Silver Steel Saws & Toole 


Cheap Balsam Kenan 
Reveals Hidden Wonders 


By William J. Edmonds 


Mam revealed by the 
joven meters 


this unit requires first a piece 
134 by 2 in, as free from flaws 
and bubbles as 


possible. The 


| edges must be 
smoothed and 

| the surfaces 
carefully 
cleaned. 


Handle, ena unit, 
‘tnd aiding’ sage 


‘ened with glue. 
In the center of 
the paper a pinhole is made. 

On the other side of the glass, opposite 
the pinhole, the lens proper is formed of 
Canada or’ other crystal-clear balsam. 
‘The balsam is placed on another piece of 
lass and boiled. While it is liquid, all 
bubbles are broken. by means of ‘pin 
point. A drop of this elear liquid balsam 
is then placed on the lens slide directly op- 
osite the pinhole in the black paper. It 
should be as nearly circular as posible. 

‘The slide is then Inid across an open 
box to protect it from dust and to prevent 
any injury to the lens while itis harden- 
ing. It is advisable to make several lens 
‘units and test them; one in almost certain 
to be distinetly better than the others, and 
it should be retained. 

The stage is a glass strip 1 by 2 in., 
backed up by a piece of thin wood with a 
in. hole bared in it to come opposite the 
center of the glass, the two being held 
together by means of two rubber bands. 
‘The wood has a lower semicircular ear 
with a icin. hole to slip over the 3-in. 
long wire slide. ‘The surface of the wood 
that comes in contact with the glass strip 
is painted a dull black. Drawing ink may 
be used for 

‘The unit 
then assembled, 
the drop of bal- 
sam being on the 

le of the lens 
unit facing the 


stage. The ob- 
ject to be ex 
amined is placed 
on the stage and 
focusing is accomplished by sliding it back 
and forth on the wire rod. 

With this microscope 2 drop of water 
will seem like a small world, and even the 
simplest specimens will be found of fasci- 
nating complexit 


‘To po conereting in cold weather, heat 
must be provided. For temperatures 
not lower than 22 degrees, 14 Ibs. of salt 
to 18 gals. of water can be used as a mix- 
ing fluid. Otherwise the materials and 
‘the mixing water should be heated with 
fire of steam. 


Write for this 4 
BULLETI 


“16” x 6! Quick 
(Change Gear $466 
16" x6" Standard 
Change Geat $406, 


“LATHE WORK SIMPLIFIED” con- 

Socios ta ary sete ted 
ale 

Sede Gver 3000 treat to the 

Epepanes sccuncy and darby 


SOUTH BEND 
LATHE WORKS 
575 E. Madison St. 


5S QUTH REND [ATHES 
—S oT 


+ ToYour Knowledge 
Your Earning Power 


There ust ahead of you 
igen fe youre Thtae yas 
can eam, Add to 
ae! you, wil surly 
iply your earning power. Train 

£6 be worth 


ifen GET 11 


Lee Welty 
Elina how toe 
an Ameria Schon Cone 
ni, yout 
at home in your spare tine, the ress 
are sure. The cost is low, terms cacy, 
‘satisfaction guaranteed. 
Paactecerspen tgs to ozo 
cruises pa 


eri he eae piece 
ee how powerful the magnets are 
picking up the diapheagan. 

‘Try the same text with any other head~ 
ind ‘motte the 


Teach You Music 


[Laurn to play for Pleasure or Prost without leaving 
= ‘Sunes ant 


‘The cabinet is made in two sections, the 
upper part being fastened to the lower 
with screws put in on an angle under the 
table top. 

‘The writer first cut the legs and the 
rails for the ends, which are made of 3¢ by 


114in, material plowed on one edge 1{ by 

1{ in. for the plaster board panel. ‘The 

groove should be made to suit the thick- 

ness of the paneling used, which may be 

wallboard, plywood, or solid stock. These 

pieces are nailed together and reinforced 
(Continued on page 108 


liked his pipe 
and said so 


—a great physical aid 
in conversation 


William Makepeace Thackeray must 
have felt more than friendly towards 
‘smoking, for he wrote: 

“Howet mem, with $4 


wows Kove great 


from the 
Toe an 


Often you see two men sitting comfort 
ably smoking their pipes in silence, ‘They 
have no need for talk, ‘The quiet puffing 
at their pipes is sufficient bond between 
them. Or you will see other men sit for 
hhours in friendly discussion with pipes 
zoing all the time, Here the pipe seems to 
raw them out. 

And yet, forall its sociability, the pipe 
is a great solace to the man who finds 
himself all alone. “As a real companion 
you have to travel far and wide to find 
anything to beat the pipe, 

You have any number of brands to 
choose from. No matter how hard you 
are to please, you can surely find the 
tobaceo that suite your smoking tempert- 
ment. 

If you haven't tried Edgeworth, there is 

irly good chance 
that it ia’ the tobacco 
you have always been 
hoping to find. 

Edgeworth has made 
thousands of friends in 


cigars tn the 
‘rh pipe. devel tlnaom 
iy tne piuopher nd shuts 
elfok # 


‘and more new 
friends, 

If you will wend 
your name and 
address, Larus & 
Brother Com- 
pany will be glad 
to send you free 
samples both of 
Eageworth Plug 

ice and Ready 
Butte 

A few pipefuls should suggest to you 
whether or not you care to go further 
along the Edgeworth trail. 

For the free samples, address Larus & 
Brother Company, 69 South 2ist Street, 
Richmond, Va. If you will also include 
the name’ and address of your regular 
tobacco dealer, your courtesy will be ap- 
preciated. 

To Retail Tobacco Merchants: It your 
jobber cannot supply you with Edgeworth 
Larus & Brother Company will gladly 
send you prepaid by parcel post a one- ot 
two-dozen carton of any size of Edge- 
worth Plug Slice or Ready-Rubbed for the 
same price you would pay the jobber. 


more 


‘Another 
$50 Raise!” 


“Why, that’s the third increase T've had 
in a year! It shows what special training, 
will do for a man.” 


rational Cor 
fancements won through spai 

How much longer are you going to wait 

before taking the step tha’ is bound to bring 

you more money? Isn't it better to start 

‘now than to wait for years and then realize 
delay has cost you? 


Miniature Kitchen Cabinet 


| on the inside with corrugated joint fast- 
ners. 
‘The frame for the front is then made 
| trom 2; by 134 in. material (not plowed), 
| the ends and front assembled, and the bot- 
| tom and shelf put in before the top is 
nailed on. After the top is on, the back 

| panel is fitted and nailed. 

| ‘The frame for the front of the top scc- 
tion, made of 34 by 13 in. material (not 
plowed), is cut and assembled and the end 
pieces eat to the shape shown. The front 
is then nailed to them. ‘The shelves and 

| top are next put on and the back fitted 
‘and nailed. 

‘The doors are then made and fitted. In 
‘making the doors for the top section, one 
‘edge of the plowed 34 by 1 in. material is 
cut out in order to allow the glass to be in- 
serted from the inside. The glass ix held 
in place by small wooden strips, 

‘The cabinet illustrated is made of cy- 
press, stained with dark oak oil stain and 

| varnished. Another neat finish is. ob- 
tained by giving the cabinet one coat of 
flat white 
fone oF two 4 


‘Sardine Cans Make Handy Nail 
—and Screw Holders 
HE 
time 9 
have sardines, 


~ | do not open 


‘TECHNICAL A 
pare been 


cea, 


Srp Tiere 


the can in the 
usual wa. 
but cut haif- 
way around 
the top and 
remove all but 
44 in. of the 
flap, as shown, 
After the epn 
higedgpen 

t an 
cleaned 
mi oot 
in than so it ean be hung up as a con- 
tainer for small nails, screws, tacks, and 
the like. I have been using this idea in 
‘my home workshop for a number of years 
sand find it a good one-—HaRoup Gustar- 
Sox, Chieago, 


O1d"Dry Cell 
Soot 


ANING the 


ids in Cleaning 
soot froin fh 


aceiimulate to Any extent. Serap zine in 
any form has a similar effect and may be 
used if an old dry cell is not at hand. 
Guan F. STILLWELL, Collinsville, II. 


Liquim) wed fillers, 
ish Should not De used as a first coat 
‘on floors, as the durability depends largely 
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‘organization, The Davey 
ree Expert Co. Tne, has a limited 

of openings for ambitious young. men be- 
Ewen 20'and 30 years of aye, single men 
preferred. The opportunity is unusual, of 
Yering’ good pay'at the art, perm 

Sn thorou 

eaten of 


Home Protection 


with an 


ASTRA 
Automatic 


wilt cost tittle 


SoReal ae andar Sle 
775 
i 


Sbriee-ee atom 
pate a 


CALIFORNIA TRADING CO. 
Le 


Quickly Made Wooden Sleds 
AltHovcr they have flexible steel 


‘leds, my he fi ie of 
or, opt try an 2 
‘bak on be 1 
‘ood 


Kt pao 
in 


‘A sae sed for ity tots, made of 
thor wood, and Inert toboggan 


nailed one of these quarters to the front of 
a wide board. This makes a first-rate 
toboggan, as shown in the photogra 
and the children have lots of fun with it. 

Out of box boards in about half an hour 
T also made a wooden sled that is safe and 
ee for a three-year-old.—H. T. 

Soothe 

Doubie-Slotted’ Adjusting Screw 
for Awkward, Places 


W's it is sacar 


in inaccessible 


This 
screw has a spheri- 
eal head and two 
slotsatright angles, 


typeof 


to each other. A 
pilot on the end of 
tthe screw guides it 
into its hole. This, 
isa method I have 
used to advantage 
in assembling tele- 


scopes.—O. S. M. 


Just Plug it in— 


No extra resistance coil required 


Vieation Rocistence-Adept 
It is unnecessary to substitute « high resi 


Ask your dealer for tt. 
Price, 1.35 


EISEMANN MAGNETO CORPORATION 
William N. Shaw, Protdeat 
© THIRTY-THIRD STREET, BROOKLYN, N.Y. 


The Wireless 
Experimenter’s 


“Experiments With 
110-Volt Alternating 


Current” Manual 
Hrs sifmtirere pasar 


‘THIS book thoroughly covers the 
entire field of amateur radio work, 


inexpensive way is | | including the theory and design of 
Permanente iat cone fromerperiment | | amateur wireless transmitters and re 
patamacced trestsetyrel ec ef batcy ex | | ceivers, the construction of trans- 
Periments usually described in books on Alternating | | formers, high voltage condensers, 


spark gaps, aerials, masts, and receiv- 
ing sets for long and short wave re- 
ception. 330 pp. Fully illustrated, 
Price $2.25. * 


POPULAR SCIENCE MONTHLY 
225 West 39th St., New York City, N.Y. 


The book pace rey oe totes 
ing Caret js eeded by every man experimenting 


56 paps 135 tharos. Pre, papal, $1.5 


POPULAR SCIENCE MONTHLY 
225 Weet 20th Street New York City 


SELLS for $1.25. AGENT’S SAMPLE 65c.! 


New Self-Filling Bamboo Fountain Pen with Stylo Point 


‘An Ideal 


Guaranteed for 1 year 
Hf you don't think i's the beat pen you ever wrote 
for Quantity price lat and distBating plass- 


Moor rene, 


Yh Supreme 


Insulation — > 


RADION 


Panels 


are easiest to 
drill, saw, or 
engrave with 
simple tools 
at home 


18 Stock Sizes 
Radion Panels 


6x7 6x10} 6x14 
6x21 1x9 7x10 
7212 Tzu 7x18 
7x2 Txt 7x48 
oxls wxlz 0 12xlt 
xa W4x18 20x24 


American Hard Rubber Co. 


New York 


‘11 Mercer St. 


By Stanley W. Blan 


TYLES in home furnishings are 

changing. The living-room is ex- 
panding and taking in the dining-room. 
It is now quite correct for dinigg- and 


and the partition is being tor 
houses to achieve 


‘The transform 
into one ealls for fomgfal 
furniture, - 


fe 


it is of the 
of fitting in 
inks, it insists on stand- 
proclaiming itself to be a 
le and absolutely nothing else. 
froblem was well solved in one 


Hi «pedestal dining table recon 
‘tracted into 2 Uhee legged ‘writing table 


discarding the latter, and fitting each 
half of the round top with three square, 
tapered legs, thus making two half 
round tables of pleasing lines. These take 
up little room with their backs to the 
wall and yet can be moved out and 
placed together in a minute for duty as a 
dining-table, 

This plan makes an exceptionally con- 
venient arrangement for the small apart- 
ment where space is at a premium, but it 
may be used in any home, as additional 
space is always weleome. 

If you have a dining table that is not 
being used, or possibly has the base 
broken, it can profitably be made into a 
pair of these tables. One of the halves 
can also be transformed into an attractive 
writing desk by the simple addition of 
1 back that projects above the top for 6 
or 7 in., and a rack for letter paper and 
envelopes at each end. 

The accompanying illustrations give 
& good idea of possible construction in 
making the changes, but as all dining 

it will be neces 
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FREE 


| $20 mastost toctromente 
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DE LUXE PARTS 
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‘Transforming an Old Table 
(Continued from page 110) 


used, if possible, in making the new back 
‘and legs as was in the original top, unless 
the table is to be painted. ‘The finish on 
the old table top should be removed 
entirely with varnish remover and well 


nN 
ABLE 


Yaaie 


the same time. 
old table apart, it may 
rrews with a square socket 
in the head were used in fastening the 
parts together instead of the usual slot. 
‘A key to remove them can be made by 
filing the end of an ordinary screw square 
to fit in the socket. 

One half of a 
be converted with a little ingenuity into 


bbe found that 


fa dressing-table if a back, fitted with 
mirrors, is added. 

‘The results obtained in rebuilding 
old pedestal dining-tables are so pleasing 
that it might pay to purchase a second- 
hand table, if necessary, as the finished 


_ 
ut 


From New York to Honolulu 
With Erla Synchronizing Transformers 


“AILU.S. Stations on Loud Speaker, 
Using Only Three Tubes” 
Typical of the thousands who have discarded 
complicated multi-stage receiving units in favor of 


‘simple, efficient Erla reflex design, is the experience 
of J. G. Hamock, 1917 So. Western Avenue, 


| Pitta 
‘ort Worth, 
I added Fresno, Denver, 


redune myself 
Such power, selectivity and ease of control, with 
three tubes, inable only through Erln reflex 


design, incorporating Erla synchronizing radio and 
audio frequency transformers. 
Guaranteeing the perfect synchronization of 
nd reflexed currents having the same 
phase cl teristics, Erla transformers enable 
tum tubesto do triple duty, as simultaneous am- 
iers of received radio frequency, reflexed radio 
Frequency and rellexed audio frequency currents 
For complete details, ask your dealer for Erla Bulle- 
tin No. 14, giving Erla one,two and three-tube reflex 
hookups. Orwrite direct, giving your dealer's nama, 


Electrical Research Laboratories 
Dept. F 2515 Michigan Avenue, Chicago 


‘of page 6 in fron! 
tor details 
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ane Played with 
Rubber florseshoes 
By Roland ‘B. Cutler 


OTB ean, spa ‘sae 
Orem hone 


| 
then passed through a hole eut in the tin 


plate and the plate is nailed to the wooden 
bottom. About 22 in. of lead pipe is 
then wedged around the bottom against 
the rim of the plate and nailed to the 
‘wood. 

‘A ‘rubber jacket provides suitable 
“ground” and protects the floor. It is an 
18-in. length of discarded inner tube. 


‘Open it up to inclose the plate and fasten 
under the bottom with lacing or tacks. 
Reinforce it with stitches at each corner, 
‘as shown. 


Although pitchable “as is,”” 
‘shaped almost rigid with heavy wire such 
‘a8 a pail bail. File a groove for the wire 
and point the ends into the “ealks.” Slip 
a suitable rubber tube over the wire, 
and fasten in place with shoemaker's 
thread. 

Play the game according to the scoring 
rules of the National Horseshoe Pitching 


Association, which are ns follows: 


fot counted to score. All pa 

{Coupt ates ad do mot score. Hall foer shows te, 

‘st ringers we being 20 tual distance from th 

{ie soseesant who putcied Inne fe Swarded 
‘ead 


that age eceal 


Written 2-Yeor Guarantee 
Your Proof of Performances 


‘SPECIAL CHRISTMAS OFFER 


LD BATTERY CO, 

Wath hve.. Chicago, 1, 
ay Micksled 
Spot 


See Be eek 


An I Teal Gift Only 50c 228. 


Pocket 
feat 


costing 
about 25 cents. 
A piece of 
blackboard 
chalk and a pair 
of shears also 
will be needed. 


‘that will just fit 

the tops of your 

typewriterievs 

| Then, with « hot nail or wire, melt into 
‘each its identifying letter or number, and 

| il the depressions with a paste of rubber 
cement and a little powdered chalk. 

| Clean off any surplus paste with bensine 
Allow the disks to dry in a warm but not 
hot place. 

‘When perfectly dry, fasten the eaps to 
| the keys with rubber cement, ‘They’ wil 
| stick well and stand hard usage, although 

{you can remove them at any time by slip- 
ping a knife blade under them. ‘That will 
| Teave the rogular keys in as perfect condi- 
tion as when they were first covered. 
|eanenre B. Mupray, Si 
How to Cofistruct Some Simple 
Farm Machinery Bearings 


MANY. farmer and Randy ran hes 
tates to. build. simple laborsaving 
devices and light machinery becayse of the 


‘Two of the eaps in place 


‘These bexrings are mortised into the 
sills or frame of the machine and therefore 


Guaranteed in this case means just what 


itsiys There's no hokum about it, no 
ifs” of "buts." Properly’ attach ‘the 
CROWN Fuel Saver to the feed door 


of your heating plant and we guarantee 
{you an actual saving in fuel of at least 
20%; —or swe wll refund your money 
withou! question. "The price of coal 
isn't so low that you can afford to 
ignoce this offer—particularly as the 
CROWN iis comparaticely inexpensive. 
Many users of the CROWN obtain 
fuel savings up to 50% 
Over 10,000 satisfied users of the 
CROWN are getting more heat, steadier 
heat and cleaner heat, They are cutting 
down theie coat bills 1/5 to 44; 
ing smoke and deadly yases: and re- 
ducing the number of trips to fire the 
furnace. 
‘The CROWN pays for itself 
‘burned only half 
‘Another says: 


(Names on request.) 
What the CROWN is 
The CROWN js a small device which 


EAT room pearecy 
CoMBusTION 


D 


A Coal-Saving of at least 


20% is Gaatantoed 
est the CROWN Fire! Saver 


oT oxveen | 


anor 


2 aig altace 


may be easily bolted to the feed door of 
any type heating plant without injury 


tothe CROW 


door, 


tioa) provides, by means of natural 
ply of hot ai 


hhot air (oxygen) burns the rich gases 
that are ordinarily lost thru the chim- 
“amoke, 


ney inthe form 
CROWN "tums this 


intense heat and assures almost perfect 


The CROWN FUEL SAVER. works 


There's 


automatical nothing to 
tate care off nothing to ect ont of 
order, it is eaully fnstatied without 


‘putting out your furnace fire 


Write today for details 


Don't wt off larning about 
erentred 


Jour Bowe conte 


mole Like 30 cents” 


ie plane 


CROWN FUEL SAVER CO. 
Richmond, In 


12.N. 10th St., 


‘ol tue fuel bed. 


Keep your home 
warm and save 
coal with the 
CROWN Fuel Saver 
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This 


‘The ausembled bearing. both halves of which 
tre alike, and cron nection showing enchor: 
er Babbitt metal 


are rigid so far as end play is concerned. 
Be faye prevented by Seo Sete, bats 
thas bas ou thrsagh tne weed Sot saree 
solidly into the lower half of the bearing. 
‘The Roles fn the cop are dried nailing 
Biever the bate ohiah shae te cop pee 
fecly with the lower hall. "The balves of | 
the Boning are 1/1 in. below and shove | 
the center line to make room for the shims | 
made of oot pon | 

"Taree simple patterns of diferent sacs | 
wil handle nary allies shafts usualy | 


found on farm machinery. 


fame 
{60 Eggs More Per Hen Guaranteed! 
peated 
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HOME WORKSHOP DEP; 


Takes Only 60 
Days to Get a 
Real Job 


in the Auto and Tractor Business 


Read what these men are doing — 
ere “chanee to get on 


Big Firms Need Trained Men 


‘The Auto and Tractor Business on the boom. 
‘Phoaands of trained men wil 


re oem, they 


My Training Unusual 


Scletise tol training —that 
fo tls ee necrlag ta 


Mh 
the roe hae 
Sway by 


V'll Pay Your Railroad Fare 
and Board You! 


Im order to Bl the open 


Apis 


to Skate with an Ice 
lerry-Go-Round 


"To LEARN to. skate without bumps 
and mishaps is a simple matter if a 
skating wheel is constructed as shown. 
‘A post is set through a hole in the ice into 
‘the mud below and allowed id until 
it is frozen in solidly. On it is pivoted a 


Given inte 00 


School 


Auto 
‘Tractor & 
Electrical 
ept.260, Ninth &e Walnut Sts, CINCINNATI, 0. 
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Learn 
Electricity 
Sar ‘woidd yon i tp, 

Sarena oie 
See yoncsal G's tect 
Soe tact ates 
SST Tiree cea 


1 WILL TRAIN YOU AT HOME 
Wns ay cay learned. spare time Hlsticl Ci 


are 
Iched about the 

of the pail to 
ome combus- 
tio RV. 


sil snd 
toe “ee ' 
Vou wil be tickled with the 
fhingy wi ‘send yo Fre. 
Aitaif"ine Coupon risht "now: 


1 Cusp a Ot 
Hinged Aa for Garage, 
HINGED platform {agtengl to the 


conve- 
re 
is | 
ier | 
than a step-| 
ladder. 
A wooden 
plank is fast- 
ened to two 


brackets, whieh 
are attached to 
the wall stud- 
ding with bolts | 
about 4 ft. 

above the floor. 
‘The platform 
hangs out of the 
way against the wall except when needed. 


It is then raised to a horizontal position 
id held with heavy chains. If no bench 
available, the platform 

tire or other repair work.—G. L. | 


C1car-Box wood can be used for many 
purposes How to make attractive inlaid 
serving trays with it will be told in next 
month's Home Workshop Department. 


1 Ls CROKE, Cha ngs ' 
i Works, 
| bet. RBI 2156 Enerans Aver Chicago | 
Send me your Free Outhit Offer, your big Elec. # 
| Seen Beaten Oteme eed Perici s | 
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| Cushion of Sand Reduges Noise, “Buy a STUDEBAKER direct from the Maker” 
|“ of Small Stationary ‘Engine > 


small gas or ga 


Jase $1.00! The balance in easy monthly payments, You 
detahe famous Studebaker, 3 Jewel Watcherineed for 
Slieime “diet tr te mar at lowe pes ever 

neon cual quality. ‘Send at once for FREE. Book o 
advance Watch Sryles, 


s 21 Jewel 


cellar of his home and who wishes to work 
in the evenings without annoying other 
‘members of his family. | 
‘A. depression in the floor is not abso- 
lutely necessary; a skirt of concrete may 
bbe built around the engine base to hold 
plahking and sand. ‘This will raise 

the engine about 6 in. above the floor level. 
Over euch bolt a piece of rubber such as 


gas tubing may be placed, as it also helps ri Write for Style Book! Siti?) "Ss. 
materially in damping ‘the vibration. - pacar seeder A ena Cave and Tal ten ae Sea bu a 


Jou H, ScHALEK, Pittsburgh, Pa. 


‘Write for our Free Beak, “till pont 
we Gei Pret Chain oer 


med coun 
Today whee hate 


Simple FiJing De STUDEBAKER WATCH CO. 
Your Scissors Sharp: Dept. 231 South Bend, Indiana 
filing dovide iustrated/sbiarpend | Mail Coupon for FREE Book 
ll = - - 


# Studebaker Watch Co. 

Dept: 231, South Bend, Indiana 
AF ewe send soe your Free Mook of 
FMS Bis oa eats af ye 


fileintoa groove 
and clamping it S85 6, 
down with a ? 
short strip of Addre88..esesssseseesees 


Name... 


the file at the 
correct angle. | 
‘This is best determined by trial, using as 
large a pair of scissors as ean be obtained 
to make the setting easier. When the 
block is set flat against the inside of the 
scissors blade, the file should be exactly | 
parallel with the cutting face of the blade. 

‘To use the sharpener, place the block rf 
flat against the inside face of the blade Quality made by "swrien Watchmankers 
and work it back and forth for the full = ed 
length of the blade. Be eareful to keep 
tthe block always flat on the blade. 

If very dull scissors have to be sharp- 
ened, it will pay to use a somewhat 
coarser file for the first cut.—H. G. 
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NTHUS 


ASTIC testimony from an author- 


ity. ‘The delicate overtones are faithfully 


re-born through the patented ‘doubl 
Dieagm." ‘Adjustable to,your set and in 
onditions. 


Fecelving 


‘dia 
wvidual 
sk for demonstration. 


wait yoritusinated Boobiet 9 2 5 


Multiple Electric 
ORANGE ST, 


RADIO. DIVISION 


NEWARK, Neal. 


Super Transformer 
Audio Frequency 


‘the 


"Recent experiments in the Thordarson Lab- 
coratory have proven thatthe low notes of the 


Beary instruments can be amplified as readily 


FREE BOOKLET 
for our free Booklet So. 7, which 
many helpfal suggestions rerarding 


Simple Ser: 
Artistic Photographic 


powdered resin is 
melted and 
mixed with 
enough "pow. 
dered charcoal 
to give it a 
grayish ~ black 
color. After the 
mixture ha 
cooled, it is 
placed! in a cup 
for mortar and 
powdered as 
finely us pos 
ible by hammering with a pestle or rod. 
Put a little of the powder on the back 
of your hand and blow it over the news- 
paper. When sufficient resin has been 
blown upon the paper, the glass disk will 
have tiny black specks over it about .01 
in, apart. Without disturbing the specks, 
life the glass and heat it slightly above 
candle flame just enough to start the resin 
melting and stick it to the glass. Clean 
the glass and glue it in a rin. ring cut 
from a cardboard mailing tube of suitable 
size. ‘The prepared side should be toward 
the inside of the ring. . 
By placing the diffusing sereen over the 
camera lens, fitting it as you 
on a pill box, you will be able 
to take soft-focus photos without any 
change in the time or method of exposure 
ordinarily used.—K. B. M, 


a \ 
Strap Aids when Adjusting Auto) 
Chains in Muddy 


a Wipvy Jeathed|strap about 8 in. long. 
ins abe needed, slip the strap 


nect the ends 
of the chain 
with the snaps. 
Stretch out the 
chains behind 
the wheel so 
they will wind 
up on the tire 
when the wheel 
begins to turn. After the chains are on, 
they may be fastened in the usual manner, 
of, if you intend removing them as soon 
as you pull out of the hole, just leave the 
it will not hurt anything 
unless you drive fast enough to cause the 
loose end to whip out and strike the fen- 
der.—M. C. Merzer, Silver Creek, Neb. 


Auto 
‘eepped 10 ‘wheel 


VALUABLE suggestions for home build- 
ers will be contained in a February 


Home Workshop article. 


“UAL - “Ape { ay 
y om I 
ye 


Hinges Hold Garage Doors 
from Swinging Shut 


to 


hold hinge 
when not in use. 

‘These service- 
able fasteners 
require no spe- 


cial parts and 
ean be put on in 
a few minutes. 
‘They are a dis- 
tinet improve- 
ment over the 
makeshift blocks 
and wedges so 
often used.—G.L. 


wides Safe Heat 
ifficult-Soldering 


Molten Li 
for 
MANY amateur mechanics, tke my- 
self, are without a blowtorch to heat 
their soldering iron, and need a con- 
venient way to keep their iron 
had satisfactory results 
mall pot filled with mel 
‘The temperature i r 


To melt or dissolve a soldered joint 
‘without heat, scrape a portion of the 
solder clean and apply mercury or quick- 
silver. This will dissolve the lead in the 
older nnd release the joint. ‘The ad- 

‘ntage of this method is that it avoids 
all danger of fire and of destroying any 
composition or highly finished parts of a 
radio set_ with heat. —Quicksil 


no bad effects, either on your 
the set. —M. FAYLENER, 
Cant 


of Neat 
FOR arawing 
ful 


Adjustments are made by aiding 
the rad in and’ out of the tube 


one end of it is a holder for the other 
point. 

In setting the instrument, the rod and 
tube are telescoped or expanded the de- 
sired distance and locked by means of a 
setscrew.—J. H. Moone, Toronto, Can. 
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The shortest road to big earni 
Scarcity of experts makes posit 


pay high. A remarkable new aystem of training 
‘enables you to earn $132 a week in less than two 
‘we can prove it. Get my free book, 


months. And 


Al my graduates are mastery of their profession 


‘huatanelé over te wuy"in wich they've stepped from these 


ay fo in, hi, 
ibe oto whe ease 


fire to mail the coupon at omer. while thi efer 
E's force. Write me personaly 

J. avcKWaLren, 
AMBU ENGINEERING 
Deotct oa 


~ Twentieth Century Book of 


This book of 800 pages, gives thou- 
sands of recipes for the manufacture of 
valuable articles for everyday use. Hints, 
helps, practical ideas and secret processes 
are revealed within its pages. It covers 
every branch of the useful artsand tells 
thousands of ways of making money. 
Cloth binding. Price, postpai 
POPULAR SCIENCE. MONTHLY. 

£225 West 39th Street New York City 
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| Contestants Name Useful Tools 
| (Continued from pose 81) 


sis ase st sen, oe 
sera cy hs 
ieee ety Se 
wheel was just spinning round and round. 
na tate Bees 
"The only man who | tives iets 

could talk to the first removed the hub cap. I next roped RADIATOR NEVERLEAK 


y guaranteed not te impair 


‘ thetic ot he wrencho the spoucrt | | atzdetn guanine 
Superintendent the wheel and tis Werted tne, Tato bert pei 
ster 1 beaan saying a wadee_| edt crin th way several dw unl | J Pea oman 
00N afr 1 began suing” a wadent | a hee coald be sipped fms arnce | wee 
Some ee: | Sencrcet ines 
certainly was glad then that Thad decided | So, on the whole, I think my pipe earaneed of money fer 
ey ree oe es waath a the tom ante al bee | | Read 
'S. course, I was the only man in although I will say that all of my tools are Write for, free “Secret 
nizati who could talk to the — useful. icp Dicer ag 
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c= heard in receivers. 
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Racing Skate Sail Provides 

Thrills and Is Fine Sport | 
By Howard Greene 
ONE ofthe finest and most exhilarating 


‘of winter sports is skate-cailing. 
Nothing surpasses it in the 


he“iman or Roy having 
5 ft. 8 in, The sail itself is of heavy 
unbleached cotton. As the long upper 
spar, or sprit, will bend somewhat when 
in a 'wind, the head of the sail should be 
cut with a slight curve beginning about 
6 ft, from the peak. 

‘The spreader, which holds the spars 
apart, and the short bar reaching from 


‘With the wind quartering. the slater 
‘can often travel faster than the wind, 


the spreader to the sprit, are made in 
duplicate, a set on each side of the sail. 
‘The short bar rests on the 

this should bring the boom at th 
of the ankles. Bear this in mind in as | 
sembling the sail. 

Make spreaders and shoulder bars of | 
spruce 114 in. wide and 34 in. thick. ‘The 
spreaders are to be planed to a half-round 
section, the flats next to the sail, while 
the shoulder bars are rounded to an oval 
section. 


‘The spars are hinged at B and the two 
spreaders at C (page 120) with a strip 
of leather secured by a wrapping of 
fishline or other strong twine. A 4-in. 
carriage bolt runs through both spreaders | 
just far enough from the ends so that the | 
boom ean go between the bolt and the 
Teather. Two collars, made of strips of 
eather wound around three or four 
times and held by glue and brads, are 
put on the boom to keep the spreaders | 
from sliding fore or aft. 

‘The upper ends of the spreaders, which 
tare left somewhat long to allow for the 
stretching of the sail, are drilled with 
several holes to take a similar bolt as at 
A. Each shoulder bar is pivoted to its 
spreader by means of a short 1(-in. bolt 


‘The knowledge of science that has 
come to be so necessary a part of the 
education of the cultured man or 
woman, 


‘The understanding of the 
miracles going on around us 
that will bring every day 
some thrilling experience, 

The enjoyment of the most 
amazing romance in all the 
world—the story of man’ 


which tella the whole remarkable 
to the wonder-worlt 

£009 of this booklet, 
‘You will find ie a fascinating book in itself with full tnformation about the most ime 
Portant publishing event in many yeare-—The Oulline of Science 


The Most Fascinating Romance in the World 


The Oniline of Science ls the magic story that tens of thousands are eagerly reading— 
the story" of'man the miracie worker; whose marvelous scentife nchlevements have 
isconed the'mowt wonderful ceeets‘of nature and fumed control over her great 
Tn one sim story you read of all scientific progress sinee the beghening—The 
Romance af the teenensFie Stary of Fetuion Mahe Re 
from His Boriet ncesry-“The Spagale Jor Exioncer-Mar= 
Tete ofthe Insect World The Prope of Arend, Seo—The 
Kinghomof the nimals—Plont Yer Wonders of Microscopy 
Miracles of Elecrcity—Prgchounalysis avlaion,W tenes 
tbasdreds mare subjects just et facinating. 
‘and clearly that anyone can 
that the whole 
‘endorsements 
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Skate-Sail Provides Thrills 
(Continued from page 119) 


or a rivet. If a bolt is used, trim down 
the end projecting through the nut and 
file off all sharp comers, to protect the 
sail. ‘The sprit ends of the shoulder bars 
may be held in place by a strap, such as 
a skate strap, passing around both bars 
and the sprit, 

In using the sail, the first important 
| thing is the balance—the pressure of the | 
wind should be just a trille greater be- 
hind the sailor than before. ‘This balance 
can be adjusted nicely by shifting the 
shoulder bar forward or aft, as may be 
necessary, or by slightly tilting the boom, 
swinging the whole sail from the shoulder 
bar. “If sailing a course that brings the 
| wind on the right-hand side, put the 
sail on the right shoulder and’ grasp the 
sprit with the right hand and the spreader 


SPREADERS 


with the left, reaching back to do thi 
On the other tack, get on the other side 
‘of the sail and reverse, the left hand 
holding the sprit. 

In a heavy wind be careful not to slant 
the sail against the wind at too sharp an 
angle. ‘The natural tendency is to do so, 
and it may result in the sail acting as a 
kite and slightly lifting the body, whiel 
results in a spill. Keep the sail approxi- 
mately vertical. 

One more caution. Do not make the 
first trial with this sail in a good breeze 
unless there is plenty of room. ‘The be- 
ginner is likely to slide the sail too far 
forward and start shooting to leeward, 

ictly before the wind, despite the 
‘steering gear.” The remedy is to slide 
the sail back until the preponderance of 
pressure is aft, A fall on the ice, even 
fat high speed, never does any harm, but: 
running ashore is dangerous. 

Incidentally, if the wind gets on the 
wrong side of the sail, so that it tends 
to pull away, do not hold it by the 
shoulder bars or spreaders, but let it go; 
it will simply flop on the ice. In changing 
tacks, run up until the sail flaps in the 
‘wind and always go around forward of 
the sail, stepping over the point, 


COPYRIGHTS 

OUR OFFER: Fessitiousss 

HAVE YOU ANY NEW IDEAS? 
YOUR FIRST STEP 

B' FORE disclosing an. invention the inventor, should write 


This should 
dand returned 


Our Three Books Mailed 
Free to Inventors 


HOW TO OBTAIN A PATENT 


“OUR FOREIGN BOOK 


We have Direct Ag 


ALL COMMUNICATIONS AND DATA STRICTLY CONFIDENTIAL, 
INTERFERENCE AND INFRINGEMENT SUITS PROSECUTED 


ICTOR J. EVANS & CO., Patent ere H 
Offices: 760-Bth Street, N. 
v me FRE 


Washington, D.C. Office 


] - 


Tire-Repair Frame) for Home 
Garage Nidsin Patching Tubes | 


hand for holding ¢ 
rack ean casi 


= I 
HIGH SCHOOL 

COURSE IN 
TWO YEARS 


training, 
‘You cannot attain business or 
prominence. You are from 
successful business career, from 
the leading professions, from well- 
paid civil service jobs, from teaching 
and college entrance. In fact, em= 
ployers of practically all worth-while 
itions demand High School train- 
ing. You can't hope. to succeed in 
the face of this handicap. But 
can remove it. Let the 
School help you. 


FIT YOURSELF FOR A 
‘wood is then slotted to accommodate a 
Sin, bolt, countersotted to take a. 3 
in, nut, and fastened to the stud below. 

‘The bolt holds a large spool 6 in. long 
| and 2 in. in diameter, over which the tube 
is stretched tightly as shown. ‘The punc- 
ture patch can then be appiied quickly 
and easily, and clamped in place —J. R. 


hea tr 
Ventilated Metal Compartment 
Holds Muddy Tire Chajns 


HERE is no suigablj agauto- 
mobile (gpatorng Quddy tire cMyins 
‘One ean tly ded howsyatt by 
: gal bie FPR by 12 


at}pthe fpor boards. Quarter- 


] 


inch holes are punched in the sides and 
bottom to allow free circulation of air to 
dry wet chains. A wooden cover with a 
metal edge as shown covers the top of the 
box, which is then hidden by the floor mat, 


JOULFAL Hii ula 
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‘CENOFOR 
' GEND =THIS FORM 


DONT LOSE YOUR RIGHTS 
‘TO PATENT PROTECTION, 

Ease 

ware 


Ouray Bldgs 


WASHINGTON, D. Cs 
egy lr "Eden Cerin.” 


CAN YOU 


ean afore fr you, 
ngs are needed Roane 


soit sile eet the In INVENTION And 
set ‘MANUFACTURING 
AMERICAN: ‘SUPPLEMENT. 
INDUSTRIES, INC. 


201 Patent Dept. Hl Emi 


WASHINGTON, DC gy Ein 


ATENTS Sees 


PA oti 
Cowes 


sep Set FSi Want bere 


mixe 
to il,” a few transparent celluloid 
chipeetfe dissolved in the amyl acetate 


until a thick solution is obtained. This 
then diluted with the other two liquids. 
Hees gaan 
1N spots. dn the ceiling ean be removed 
PR ati une ine’ cele Te 
alcohol (denatured alcohol ean be used). 
‘The lime is thoroughly shaken up with 
the alcohol until it crumbles into a fine 
‘This mixture is then brushed 
pots. When dzy, the ceiling ¢ 
be pgfnted in the 


‘Tur waxing of 
woodwork often 
engages the at- 
tention of the 
home worker. 
Only thor- 
oughly depend- 
able» commer- 
cial waxes 
| should be used 
and then ap- 
plied thinly and 
vigorously. pol- 
ished with woolen cloth. In its simplest 
way a wax for wood consists of nothing 
more than 2 parts of pure, white beeswax 
and 3 parts of Venice or well ozonized or 
oxidized yellow turpentine. Spirits of 
turpentine —which is always water white 
cannot be used, 

A more solid wax mixture, especially 
adapted for floors, although it ean be 
used for furniture,’ consists of a handful 
of beeswax, a 3-in. cube of rosin, and a 
teaspoonful of Venice turpentine.’ These 


‘Thinning wax wich 
Venice turpentine 


fare melted together over a small flame, 

and from 8 to 10 teaspoonfuls of ozonized 
or oxidized turpentine added. 

type of wax must be left at least 

24 hours, be- 


better still fo 
brushed and pol 
as the thin layer is hard, it is rep. 
with a brush. A soft woolen rag is used 
for obtaining a high polish in the final rub- 
| down. —ERwist Bape, Ph.D. 


ity ‘i 
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PATENTS 


Seventy-six Years 
of Practice 


\HE firm of Munn & Company filed its 

first application for a patentin 1846, and for 
seventy-six years has endeavored to keep pace 
with the inventive genius of the United States. 
Anexperience of many years is at your disposal. 
If you have an invention which you wish to 
patent, send your sketches or model together 
with a description of your device, explaining 
its operation, and you will receive prompt, 
courteous attention. 


Write for our Handbook on 
PATENTS 


A fall and complete booklet on Patents, Designs, Trade 
‘Marks, Foreign Patents, Copyrights, Labels and Patent 
Office Practice with an explanation about our methods, 
terms, etc. 

All communications strictly confidential 


Keepin touch with the inventions of the world by reading 
} SCIENTIFIC AMERICAN 


The MONTHLY MAGAZINE with a special appeal 
toevery man of inventive genius. Recent rulings of the 
Patent Office, descriptions of the latest patented inven- 
tions, legislation and court decisions affecting patents, 
are noted in this authoritative publication. 


MUNN & COMPANY 
Patent Attorneys 
683 Woolworth Building, New York City 
‘Scientific American Bldg, Room 3, 625 F Street, Washington, D. C. 
801-D, Tower B Chicago, Ml. 
602 Hobart Bldg. 0, Cal. 


| PATENTS 


SECURE A PATENT, send for Our Guide Book, HOW 
TO GET A PATENT, sent free on request 
Method i 


etc. Send model or sketch and descr 


Tas to its patentable nature. 


IF YOU HAVE AN 
INVENTION and DESIRE 
TO LEARN HOW TO 


Tells our Terms, 
tion of your inven- 
wae -=- == 9 tion and we will give our opinion 


'RANDOLPH & CO. 
1 130 F St, N.W. Washington, D. C. 


“I’m Going to Make 
More Money!” 


Ym tired working for a small salary. 
L know T havo just'as good a head: oh 
ime as Fred Moore and Bob Roberts, for 
WWo ‘used to work side. "But 
they've gone Yar ahead of me. 


"Why? Because they saw the value 
of special training, and T didn't 


“But I know betier now. If the 


Anternational Correspondence Schools 
‘can raise the salaries of men like Pred 
Moore and Bob Roberts, they ean ralso 


“If they have helped others to ad- 

vance, they can help me. To-day— 

right ‘now—I’'m going to send in thi 

coupon and at least find out what the 
8. can do for me.” 


‘TECHMIOAL AND INDUSTRIAL COURSES. 
ncacetna, aie 
Nia note 


‘$5.00 » DAY to YOUR PROFITS wih « 
Torr ACETYLENE TORCH he, 13 
se, le a 
iter eres stb eee 


‘ 


tn have 
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How to! Weather-Strip Your 


Doors and Windows 
By Dale R. Van Horn 


RATTLING window of door, 

claims fuel waste in winter. 
sound business economy to 
loss of heat by applyij 
installing storm sas 
latter are, of 


ly. 

‘30 many good weather-strips 
warket that one cannot go far | 
Each kind has certain advantages | 
and disadvantages. The plain felt strips | 


ig 1. Applying fet weatherstrip 0 stop 
the deaft through badly Sting tower aaah 


(Fig. 1) aro the cheapest and the easiest 
to put on. ‘The ordinary wooden stri 
‘edged with rubber are almost as easily’ 
stalled and have the advantage of requi 
ing only a few small brads to hold them 
{in place instead of a large number of tacks. 

‘Metallic strips (usually zine with rubber 

ind. quite satisfactory if 
‘well nailed, ‘The elastic rubber strips and 
cushion felt strips are somewhat similar 
to the plain felt, but are more substantial. 
More elaborate weather-strips, with inter- 
locking members, are also obtainable, but 
usually require considerable work to 
stall. For doors, however, there is a 
spring brass type that is inconspicuous 
and easy to apply. 

‘The first step is to figure out how much 
weather-strip is required. To rattle the 
upper sash of a window when the sash 

catch is un- 
locked is the 
‘usual test for 
tightness, For 
each window 
that rattles, fig- 
ure on obtain 
ing enough 
‘weather ~ strip 
to go around 
the upper sash 
—probably 8 or 
9ft. Unless the 
window fits 
very badly, it 
is not necessary 
to use weather- 
strip on the 
lower sash. 

For each outer door that is not tight, 
figure on enough weather-strip to go all 
the way around. 

‘Suppose wooden strips have been ob- 
tained. Cut lengths to go around the 
upper sash of each window and nail the 


in 5) 


of | 
| 


Fie. 2. 


Nailing on 
‘wood and rubbers 


Keep Your Set Small €ypyaysy 


WARREN Radio 
act loop terial, will ft Inside your cabinet, 
Under a table,” tn alm 

Remove the unsightly 


A TYPE FOR EVERY SET 


Besos 


‘New York City 


WATSON E. COL! 


GROW TALLER! 


INCREASE YOUR HEIGHT 
Develop your. Physical Beauty, 
Nateral, mple Method. Wl 
crema your heise and fmpgove 
Seam ace ele Foren 


{THE NATURAL METHOD BUREAG, Ala Cy, N., 
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How to Weather-Strip 
(Continued from page 12: 


pieces on that part of the frame outside | 
the sash known as the blind stop. Hold 

each piece firmly against the sash as you’ 
nail it, but don't press so hard that the 

sash will not slide. 

‘The lower rail of the upper sash and 
the upper rail of the lower sash, often 
called meeting 
rails, should be 
drawn tightly 
together when 
the sash lock is 
closed. If they 
do not come to- 
wether, take off 
half of the lock, 
plug the old 
serew holes and 
replace that 
half of the lock 
0 that the lock 
will draw the 


lower 
sash can now 
be madé tight 


ally about 
by 134 in. 
strips, pulling 
the nails 
through the back or cutting them off, 
fand replacing the stops. Start nailing at 
the meeting Fails, being sure the eatch is 
locked, and leave between the stop and 
the sash a space equal to the thickness 
of a thin sheet of paper. ‘This will allow 
the sash to slide and yet let in little air. | 

‘Only if the lower sash is very loose is it 
necessary to put on weather-strip, which 
in that ease is attached on the inside 
stops at the sides and along the stool at 
the bottom (Fig. 2). 

Felt strips are placed in the same way, 
and if necessary a, piece (usually extra 
wide) can be tacked underneath the 

Tower rail of the | 
y upper sash to | 
| insure tightness 
between the 
meeting rails, 

Before appiy- 
ing the weather- 
strip to an out 
ide door, see if 
it rattles’ when 
shut. Ifit does, 
remove the 
striking-platein 
the door jamb, 
cut oF chisel out 
narrow sliver 
‘of wood from 
the slot, as ilustrated in Fig. 3, plag the 
old screw holes with wood (Fig. 4), cut 
the plugs off flush, and replace the stik- 
ing-plate in its new position. If this is 
done properly, the door will ciose and yet 
there will be no play of the eateh in the 

(Continued on pase 126) 


in 


Fig. 5. Applying tease 
rip. te door jem 


v 


That’s the Way 


To teeth you envy—Just combat the dingy film 


When you see glistening teeth —as you 
do everywhere now—remember how folks 
wet them 

Leading dentists the world over are 
urging a fight on film, Millions now em: 
ploy the method. And wherever you go 
you now see the results, 

If you have not yet found that method, 
ase for this ten-day test. 


Why teeth discolor 


‘You feel on your teeth a viscous film. 
Itclings to teeth, enters crevices and stays. 
Hf you leave that film, it becomes dis 
colored by food or tobacco stains. ‘Then it 
forms dingy coats. Tartar is based on 
film.” That's why teeth grow cloudy. 
Film also holds food substance which 
ferments and forms acid. ‘Tt holds the acid 
fn contact with the teeth to eause decay. 
Germs breed by millions in film. They 
cause many serious 
troubles, local and inter 
nal. Thus film is the 
teeth's chief enemy. 


Now easy to combat 


Dental science, in late 
years, has learned how 


Pepsadéent 


The New-Day Dentifrice 


‘A scientific tooth paste based on 
inodern research, now advised by 
Teading dentists "the world over. 


Stop Using a Truss 


pSUMTS,ELAPAO. 


Protect the xounal, 


gen far ser th 


to fight that film. It has found two film 
combatants. One acts to curdle film, one 
to remove it, and without any harmful 
scouring. 

‘Able authorities proved these methods 
effective. ‘Then a new-type tooth paste 
was perfected to apply those methods 
ail. 

‘That tooth paste is called Pepsodent. 
Careful people of some fifty nations are em: 
ploying tt today. 


ay. 
Te multiplies the starch digestant in the 
sali there to digest starch de- 
posits which may otherwise ferment and 
Form acids, 

Send the coupon for « 10-Day Tube. 

Note how clean the teeth feel after sing, 

‘Mark the absence ofthe ' 
viscous film. See how 
teeth whiten as the film 
coats disappear. 

‘You wit know ina 
week what this way 
Iheans, both to you and 
Yours.” Cut out coupon 


10-Day Tube Free’ 
THE PEPSODENT COMPANY, 
Dept 83, 1108 8 Wabash Aver Cheng 
Mail 10-Day Tube of Pepsodent to 


‘Tine foal Neal Solder inPuste Form 


<SOLDERALL. 


© souSEHREN'SLB Foncn 


‘or Beans Sl Brass 
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How to Weather-Strip 
(Continued from page 125) 


Eas to Play (eer 
sees Salen re 
Se eee 
rip necessary will be a wide piece on the 
Samer rie rae 
tion, if necessary, fit weather-strip on 
i ee a ag 
ia 
er ccenainis 
strips of 1 by 1 in. wood (or regular door 
: pap falter 
Reon Sects! ‘edge of each so that it will fit tightly 
ee icin eee oe 
Fea eae 


7 Oeceeies “An excellent 
years aa creer roar oo oe 
sae ne thedoorjamb, asahownin ig. 8(page 126) 
"These are the basic principles to. ob: 
serve in applying weather-strip. They 
wil make i eany for any home worker 10 
Weatherstrip all the windows and outage 
{Toory of the home, no matter hat variety | 
of wyather-strip is used. 


AGENT PROFIT 


Genuine Gold Leaf Letters 
GUARANTEED TO NEVER TARNISH 


For store fronts 
‘office windows, Bank 

‘ontce 
Doors Panels, Board 
Signa, Trucks; Auto- 
fuobiles and” Glare 
Signs of ‘all kinds 
‘Anyonecan pat them 


‘without previous ex: 
you have t ow 
‘he letters 

‘rete, conting 4340 


[ ALITA 
Unique Lighting Circuit “Aerial” 
Requires no Special Plug 


DVESCHER, 


outfit for lee 


ture purposes . 
within halt'an ae revou. yf] 
Tour a radio “ail 
capert found ! 
Rimmel with 


out a lighting 


eircuit plug and Sa : 
ng opportunisy eect 


ALD ‘around an electric-light 
‘and connected with wire to the 
aerial binding post of the radio set. When 
the electric light was turned on, the radio 
set responded exception: 

EA 

Universal Wire Terminal Speeds 

Radio and Electrical Work 


SHE quickly made wis 
trated has been f 
be convenient in 
nections to bindipe 
| Cut up sqveral 
| ftesible ad 


‘i ovders 
ied by You 
isan” on 

rary trade 


fe alow you 
Mou can sell fo 


Win Fhe MORLEY 
Bed ee tees | 


DEAF 


FA ET 


(OU ean make $15t0800, 
‘Yess wetting shew carte 
a inact 


‘of the small copper 
connectors shown. 
‘The connectors are 
fastened to the 
wires by being 
bent around and 


Fyou cash each 
artesian ive bck 


meus 


small piece of No. 
14 gage bare wire is soldered to each ter~ 
minal so thatit projects atrifle. The con- 
nectors will fit interchangeably into both 
standard types of screw binding posts, 


as well as spring binding posts.—C. F. 
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Amusing Toy Chickens Peck 
Grain as Pendulum Swings | 
N THIS amusing toy, four chickens, | 

| 


mounted around the edge of a fanlike 
wooden platform, move their heads up 
and down realistically as if pecking grain. 
‘Their movements are caused by a pendu- 
lum that is swung around in circles. 
Each chicken has an egg-shaped body 
carved from 
soft wood, with 
two wooden 
pegs for legs | 
and a head and 
a tail cut from 
thin wood. 
‘The tail is fixed, 
but the head is 
pivoted freely 


oh 
es: 
WHY PAY RENTAL? 


Mae a oes 


chickens weet 


‘The chickens’ heads 


eed a START THE NEW 
ian BAe ees De which has wooden tal orainer west | YEAR RIGHT 


ae re 
mpteet te the end. <. r 
Ferien Phe whe toy i painted in gay colors, | Wil 1824 Bring rant — 


and grains of com are painted on the the 
center of the platform, of | ie 
flued in place there. —J 
New York. 4, 


: ‘ TWILL GIVE YOU WEALTH 
Keeping the-Glue Brush Soft | HEALTH and HAPPINESS 


in Offer No. 2161 
tine Under wot 
‘rer and'does aot obligate HE best way to apply glue to small 
work is with a little brush, such as 
mucilage brush. trouble with this 
method usually is that after the brash 
hhas been used the first time, it is allowed 
to dry and 
harden. After 
that it is no 
better than a 
piece of wood. 
The harden- 
{ng of the brush 
jean be pre 
| vented by mak- 


Street of R. F. D. Nos, 
Postotie. 


In this container the 


Clear¥2:/ Skin! brash vik inp nos Sa atraae bees 


It pays to buy the larger sizes of cans of 


Your Skin Can Be 
Fimples, Blackheads, Acne captions on | elue, and ordinarily such a can will last so 
the face or body, Barbers Itch, wa, | long that the trouble of soldering on the 
aah Pores and Oily ot Shing Skin. | tabeds well wor while, 
Flaked Prac a 


Byes ae 
ete attra! |/ @umper for Home/Garage | | EARLE E; LIEDERMAN 


ee: {3 Ghonisal Bde, Kansas City, Mo. Dept 1301, 208 Brondway, New York City 
Ena Coreen be emi, | [eee eee eee 


a home garage can be 
mounting a hegvy pl 


Motorcycle Bargains 
SAVE 25%, to 65% 


ha se 


ics of age, eduration. 
cha 


= sa 


GIVE YOU A REAL TRANUNG., 
Sea Se iad 
Porat et cetad 


‘COMPLETE RADIO COURSE— 


Aer Minin 1 


a bart Tor the pie ot ae. Coupon 


bene 


ESS 50s wil 
L. L, COOKE, Chiet Engineer, 
CHICAGO ENGINEERING WORKS 
Dept: SEMICAGG, Ur Se Ae 


ee ee | 


[onngoees so, 
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The Shipshape Home 
How to Do the Odd Jobs 


7m 


- ‘on general ugg ground 
the house, it Tgryivis- 
able to splect YpcMgaw 
blag jan 

are apt to break on use 


the teeth clog up. 


‘To obtain the ts, saw blades 
should be el terial that is 
to, an home worker 
toler de 14-teeth blades, 
a blade or\iwo of 24)eeeth to the inch for 
sheet metghind tutfing. 

So the frame is concerned, it is 


well tf 
of different lengths, and by all means a 
heavy frame, If it is inclined to bend in 


‘use, the blade will buckle and break. ‘The 
newer type of pistol-grip saw frame is 


of metal. 

‘To cut sheet metal, use the saw at an 
angle of about 45 degrees to the work. 
‘There is then more surface to bear on and 
Jess danger of breaking out the teeth. 
Bear down only on the forward or cutting 
stroke and not too hard. On the return 
‘stroke, ease up until there is practically no 
pressure. ‘The teeth will then not become 
dull so rapidly. 

By putting two or three blades in the 
frame alongside each other, a wideslot can 
be sawn,—HENny S. LARABY. 


‘To arevy varnish with- 
out laps, runs, or 
streaks is not difficult 
if no attempt is made 
to cover a large surface 
‘at one time, ‘Take advantage of the pan- 
‘ls, board divisions, and other breaks to 
divide the varnishing into sections. 

Brush the varnish on the surface freely 
and quickly with the grain of the wood, 
then spread it in a thin film by “laying of” 
the surface across the grain without refill- 
ing ‘the brush, and finally remove any 
‘superfiuous varnish and smooth out the 
sarface with a few strokes made with the 

(Continued on page 129) 


The Three Best 
Radio Bargains 


All good dealers carry Murdock Radio 
Apparatus because Is standard the 
‘world ver made right — priced 
Tight, ‘I your dealer exnnot supply 
‘you, send your order direct 


MURDOCK MURDOCK’ 
HEADPHONES LOUDSPEAKER 
Willgive youbetter Absolutely com 
satiflaction than plete clear 
phones costing practical 


$4.00 and 
$4.50 $5.00 


NEW MURDOCK PLUG JACK 


Teenables you to 
‘of “headphones at 


vi. ST OO 
Wn. J. Murdock Co. 


345 Washington Ave.,Chelsea, Mass, 
‘Sales Offices: Chicago and San 


STANDARD SI: 


You need ane of these 


—————— 
THE NEWEST SIMORE TOOL 
"ghrne han 


ug inno i tion 
‘SKIDMORE MFG, CO. 
‘Sante Anas 


Wrestling Book FREE 
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‘The Shipshape Home 
(Continued from pose 128) 


grain, keeping the brush fairly dry by 
‘wiping it on the varnish cup. 

Sandpaper each coat except the last 
with 00 paper rubbed with the grain just 
enough to remove the gloss. For a dull 
rubbed finish, rub the final coat. with 
pumnice-stone powder and oil on a piece of 
Fubbing felt or a cloth pad, giving each 
part of the surface about ‘six or eight 
strokes, For a highly polished finish, rub 
with pumice-stone powder and water and, 
day or a0 later, with powdered rotten- 
stone and water. 


Anus, vrardnss tafe 


back legs te 
‘Then rip from a J4-in. board a strip as 
wide as this distance and as long as the 
wall or partition, ‘The edge to the front 


‘A woden strip nailed to the Boor around 
‘the "baseboard serves ae a chair rad 


may be rounded or left square and the 
Flas Can be nlled se serene tothe owe 
‘The quarter-round molding usually 
vend i the corner beewooe toe Faotonrs 
taal the ocr, wiles of caure, as fobs 
taken up, can be replaced in the angle 
between. the baseboard and the guard 
Bain Fink te tach the ree othe 
imate WY, Fare, Fir 
Y, ulin 

ee NE who does his 


inting | own house painting 
Ladder | knows hoy unl 


tensfon bracl 
duit 

It to the painteliat 
thélfop I'the ladder, since there are‘ho 
runy prights in his way and he ean 
at ar 


the wall to 
wield a brush 
effectively. The 
extension 
should be at 
Teast 4 ft. 

and bolted to 
the Indder. 


“ese 


crane you 


a 

m built ? 

a HERE'S that Crane you built yester 
ayo ake the eceane Bon dea 


170%, that’s a Tower. tod 
“It sounds peculiar but i true, for f 
build a new model every day with Meccano, 1 
use the same steel strips and girders, brass 
wheels and nuts and bolts to build this model of 


he replies, 


the Eiffel Tower, There's wonderful fun in 
Meccano. You can build whatever you choose 
and there's heaps of fun making your models 


work and then taking them to pieces to build 

something else. 

because all the parts are real engineering 
can build anything an engineer 

"s ever so simple—I only use this 


MECCANO 


Engineering for Boys 
Grand Prize Contest 


Ask your dealer for entry blanks, or write to us, 


Send For This New Meccano Book 


It describes Meccano and tells interests 
model 


GIRDER CRANE 


ing“chings about al building. 
Every page a pleasure, Free if you 
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(Continued from pase 32) 


cothers, that you must work in order to 
live. 

‘That the mind cannot spin out thought 
of itself, that it will act only in response 
to some external impetus, undoubtedly 
is the most significant fact shown by 
Psychology in its practical application to 
the every-day man, and an understanding 
of this fact furnishes the key that will 
unlock the storehouse of the hidden 
powers of the mind. 

We do nothing—we do not even 
perform the workaday actions necessary 
to keep the breath of life in our bodies, 
except. in response to some external 
stimulus—the press of necessity, the 
orders of our employers, something of 
that sort. Nature has recognized this 
inertia of humankind and has supplied us 
at birth with the means of performing, 
without the direetion of the brain, the 
elementary netions necessary to living. 
‘Thus we breathe, swallow, and digest 
‘ur food, send the blood coursing through 
‘our bodies, by what is known as reflex 
‘ction—actions ‘that are accomplished 
without interchange of messages between 
nerve centers, motor centers, and muscles, 


Don't Wait for Necessity's Prodding 


This is what governs most of the 
actions of the chimpanzee; why he can't 
progress. But far too many of us go 
through life virtually letting our reflexes 
take care of us. We act only in response 
to the stimulus of necessity. We never 
acck a stimulus that will stir our minds 
into action, carrying us on to the heights 
of achievement where stand those whose 
success we envy and, excusing our own 
lethargy and laziness, attribute to luck. 

A few weeks ago I'called at the office 
of a lawyer and found him in a most 
unhappy frame of mind. On his desk 
lay a great sheaf of unanswered corre- 
spondence. 

“T hate to write letters,” he told me, 
“These have been accumulating for 
‘week, and I've been putting off replying 
to them from day to day until now there 
are enough of them to overwhelm me, 
What am I to do?” 

This lawyer is a really eminent man, 
and his distress about what seemed to me 
to be @ comparatively trivial matter 
quite amused me. 


Getting an Unpleasant Job Done 


“I don't know what you can do,” I 
informed him, “except to buckle down 
and answer the letters. All of us have 
mental inhibitions; yours apparently 
take the form of 1 distaste for letter 
writing. This distaste places a brake on 
‘your brain when you approach that task. 
The task itself is not difficult, but you 
raise up difficulties—imaginary diffi- 
culties that become real—by brooding 
too much over your dislike for dictating 
letters. Undoubtedly you do really 
difficult and important work without 
trouble, because you coneentrate on the 
(Continued on pore 131) 
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(Continued from page 130) 
work itself, raising up no imaginary 
difficulties, ‘but rather using your fac- 
ulties to remove the actual difficulties 
that the work contains. 

“Try this,” I suggested. “Classify 
your correspondence according to its 
importance. Begin by replying to the 
routine letters that require only routine 
answers. Then, by the time you reach 
the letters on which you must exert real 
thought, you probably will have acquired 
sufficient’ momentum to carry you 
through.” 

He told me later that he had taken 
my advice, He found that the method 
T had suggested of “cranking up” his 
mind had banished the trouble his 
correspondence had given him previously. 


Why Amateurs Were Successful 


During the war, in the munition works 
at Watervliet, N.Y, [ saw many young 
women of no previous training and of 
little ‘mechanical skill performing the 
‘most intricate operations connected with 
the manufacture of firearms—work 
before done by experts after years 
of experience. ‘That these girls, called 
from homes, stores, offices, and factories 
to aid in supplying the sudden need for 
huge quantities of arms, were able to per- 
form this intricate work satisfactorily was 
due entirely to the fact that they had not 
been informed that the tasks at which 
they were set were difficult, Had they 
been told that the work they were doing 
usually required years of practice, they 
would have become doubtful of their 
ability to perform it, and probably would 
have failed. As it was, they just took it 
a routine task, and went ahead and 
it. 
Paychological testa conducted by the 
yy and navy showed indubitably that 
the average mental age of the officers 
selected from civil life during America’s 
part in the World War was about 18 
years. Certainly one would say that 
boys of 18 would not be fit to command 
troops in time of war. Yet under the 
leadership of these same officers the 
American forces carried on their share 
of the war with conspicuous success. 
Why? Because under the stress of war 
and the sudden responsibilities it brought 
them, these officers of 18 mental years 
quickly learned to use the mental powers 
‘that had been lying dormant while they 
hhad_ been carrying on the easy, even 
affairs of civil life, In other words, their 
Drains received the necessary impetus 
from without. And they rose to their 
‘opportunities through the use of their 
brains, completing with success the most 
difficult job they ever had essayed. 


Napoleon's Pride His Impetus 


‘The French Revolution’gave Napoleon 
his chance. Napoleon was a very small 
man. Indeed, people used to laugh at 
‘him because of his size, and, because he 
‘was sensitive, it hurt very ‘much. In- 
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(Continued from page 131) 
stead, though, of bending humbly under 
the ridicule of his fellows, he was roused | Mon 


intensely by 
to him he gave the lie to the historians 
who were fond of saying that the world 
never again could produce another 
general as great as Caesar or Alexander. 

Nor is it necessary for a war or some 
other great emergency to arise to cause 
us to make use of the full powers of our 
minds. An American novelist whom 
some critics call our greatest spent his 
boyhood in luxury. There was no 
necessity of his using his mind for any 
other purpose than devising ways to enjoy 
himself. At the death of his father, he 
inherited a large sum of money, and went 
to Europe, when he gave himself over to 
the expensive amusements which the 
Continent provides for the wealthy idler. 
In a couple of years he had wasted his 
fortune and faced the necessity of work- 
ing or starving. In desperation he turned 
to his pen, and after a period of dis- 
couragement succeeded in catching the 
public fancy and winning both fame and 
‘wealth from his writings. In his case the 
necessity for supporting himself supplied 
the impetus which his mind required to 
stir it to action. Had the necessity not 
arisen, this man probably would have 
wasted his life. 


Pocerty as a Brain Stimulus 


A famous financier of other days used 
that the best thing that could 
happen to a young man was that he 


purpose, Similarly, a well-known ju 
frequently expressed the opinion that 
best environment in which a growing boy 
could be reared was one that placed 
him under the necessity of supporting a 
widowed mother. Both of these men 
Were speaking from their own experience. 
To one the discharge of a debt that he 
contracted to launch his first business 
enterprise was the spur that drove him 
to make full use of his mind. To the 
other it was the necessity of supporting 
his mother. 

A large percentage of the successful 
‘men of this age were the sons of struggling 
country pastors. This is not surprising. 
Early in life these men received the 
stern impetus of necessity, which taught 
them to use all the powers of their minds. 
‘The habits of mind they acquired as boys 
remained with them through life, leading 
them to greater and greater achievements. 


Adgersity Is @ Great Teacher 


Most 
adversity 
blessing in disguise, since to most of us it 
will prove the impetus we need to start 
our minds working to their 

Francois Coppée, the distinguished 
French ‘writer, in one of his books, tells 
the story of a banker who failed, and in 


of us fear adversity. Yet 
well may be considered a 


doing so ruined a half-dozen persons who | 


had intrusted their money to him. Flee- 
(Continued on page 133) 
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ing the country, he went to Canada, where 
in time he recouped his fortunes. Then 
it occurred to him that he should return 
to his native land to repair the harm he 
had done those who had suffered through 
his reverses. What was his surprise to 
find all of them far better off than they 
had been in the days before his failure. 
Adversity, the press of necessity, had 
supplied them with the mental impetus 
they needed to earry them on to suecess 
through their own efforts. 

‘This is a purely fictional story, but 
it is founded on a premise which psy- 
chology shows to be entirely true. Ad- 
versity, crises, sudden responsibility, 
almost ‘invariably drive men to achieve- 
ments beyond any they have dreamed, 
We see evidence of this about us con- 
stantly. The young man who starts 
business enterprise on small capital will 
learn to work harder, to use his mind 
more than will @ salaried employee, and 
his efforts will carry him on to success, 


Find Your Own Brain Stimuli 


‘A man suddenly advanced to a position 
of greater responsibility in the business 
‘world will rise to his new responsibilities, 
evidencing capacity for work and mental 
effort suchas hs fellows had not suspected 
he possessed. New business, the more 
responsible job, the sudden necessity for 
‘supporting a family supplies the impetus 
that the mind requires, 

‘Too many of us, lacking such re- 
sponsibilities, crises, or the spur of 
necessity, potter through life, using our 
minds no more than we have to, satisied 
‘as long as we are supplied with the bare 
necessities of existence. Through pay- 
chology we learn that the mind will not 
work except in response to an impetus 
from without; yet how many of us, if 
that impetus is not supplied by circum- 
sstances, try to supply it ourselves? That 
we can supply it, psychology alse 

‘that while the mind, 
requires a crank to start it, 
‘yet once started, we can through our will 
guide it along whatever paths of thought 
we wish. 


Enwy or Emulation? 


An order from your employer will start 
the engine of your mind working. Yet 
the direction in which your mind will 
travel after receiving that order rests 
entirely with you. You may grumble at 
the extra work you have been asked to 
do. You may even, if you wish, flatly 
refuse to do it. Or you may—and you 
probably will, if you are wise—accept the 
order cheerfully and throttle your mental 
engine up to full speed to accomplish 
tthe task to the best of your ability. Like- 
wise, the success of another will stimulate 
your mind into activity, but it rests with 
you whether that activity will take the 
form of envy and jealousy of him and 
complaint at your own lesser fortune, or 
the desire to emulate him and achieve 
success similar to his. 

(Continued on page 134) 
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Twenty-five years ago a boy 
left a little country town to 
find his fortune. He found it. 


Two years ago, when radio 
was still a novelty, he took a 
receiving set back to the old 
home and set it up in his 
mother’s room. That evening 
the world spoke to her. 

She could not follow her boy 
away from home. But the 
best that the world has togive 
—in music, in lectures, in ser- 
mons—he took back to her. 
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It is a striking, but true, expression 
that the ordinary graduate of a high 
school in our time knows much more 
about a great many things than Aristotle, 
the wisest of men in his day, ever knew 
about them. But it was not Aristotle's 
knowledge that gained him his reputation 
4s the greatest of thinkers—the sovereign 
‘of men who know—it was his power to 
use his information to the best advantage 
{in thinking out the problems that lay all 
around him, 

How the old Greek philosopher, who 
was deeply interested in psychology, 
would have envied us our knowledge of 
the make-up of the nervous system and 
of its mode of action as far as that has 


to whom this knowledge 
lable, make scant use of 
the old-fashioned 


is readily 
it, plodding along 
way, letting our instincts and the practice 
of whatever talents that are forced on us 


‘that has put a brake on your 
jin? Whence springs the inhibitions 
that are holding you back? From lazi- 
‘om ill temper? From. self- 
From grumbling discon- 
ick of self-confidence? 
yourself for the answer, 
and see that you give it truthfully, Oneo 
conscious of the thing that is impeding 
you, you have gone a long way toward 
banishing it, This you ean do by ealling 
on your will. Recognizing your troubl 
and using your will to combat it, supplies 
the impetus your mind needs to start it 
working toward its full capacity, 


It All Rests With You 


And once started, its own momentum 
will carry it forward, ‘Then difficult 
tasks will become simple and what had 
seemed impossible of accomplishment 
before will become relatively easy. It 
all rests with you. Once you make up 
your mind to do a thing you will find 
You have the mental equipment with 
which to do it. You will find that you 
have hidden resources of power which 
you never suspected and these latent 
Powers will carry you far on the road of 
success and happiness. 

But making up our minds emphati- 
cally enough to stir ourselves into action 
is something that too few of us do. In- 
stead, we let ourselves be guided by our 
sensations. We are ruled by our 
senses, while our will power lies dor- 
mant. Were we to awaken it, we 
should be able to accomplish ‘ever 
so much more than we can ever be 
tempted to do by our senses. 

‘There lies the difference between the 
unsuccessful man and the successful one— 
in the use of the will. 


How the senses operate, how they 
may be made to serve us ‘in drawing. 
fon the hidden resources of our won- 
derful mental storehouse will be de- 
| scribed ‘by Doctor Walsh in the next 
article of this series. 


isan 


Here Are Correct Answers 


to Questions on page 71 


1, It is probably because waste materials 
of various kinds accumulate in the body 
in such a way that they eannot be got rid 
of. For instance, compounds of lime get 
deposited in the ‘walls of the arteries so 
that the walls become hard and brittle, 
We know very little as to why all 
this happens. 


tis mainly a difference in the impuri- 
‘Hard. Coal ie more ‘nearly ‘pure 

carbon, “Hoth hard coal and soft ‘oal 

have been formed by the slow hardening 

Vegetable matter buried in the rocks. 

ia col a hardened more eed 
larger percentage of its original. im 

Durtios has been got rid of, 


3. Light. It travels 186,326 miles a 
‘tecond—more than seven times the cir 
‘cumference of the earth, 


4. As the earth turns from west, to east, 
and as London is east of New York, the 
Sun tises in London while New York is 
still dark, 


5. The millions of little crystals of ice 
that are formed all through the ice eream 
must be kept small or the cream will not 
be smooth. "The stirring helps to keep 
thése crystals small. 


6, Thine form of hypntim, you your 
Scr being both, hypnotist and. subject 
Suppose You are climbing down a indder 
gut fa ouming bulaing' Your attention 
ion the fire and on. the 


ogress You are making In your escaj 
eee have'no brain power left to notice 
anything else. 


jinea on auch a 
ter drops, as in a 
Shower of alas the Hight reteted from 
the drops will be split up in this way and 
a rainbow results. 


8. Only if you could got a machine that 
would run with absolutely no friction or 
other resistance. No such machine has 
ever been made. Even ifit could be made, 
fou would not be able to get power from 
it. Any attempt to do so would stop it, 


bottle inside the other. The space be- 
‘tween them is a vacuum. 


10, Small ones have been made by dis- 
solving earbon in melted iron and allowing 
it to erystallize ns the melted iron cools 
very slowly and under pressure. No one 
hhas succeeded in making large diamonds. 


11. Woolen cloth is made of many tin 
fibers twisted together to make threa 
and then woven. When the fibers are 
wet, they twist up more and this makes 
the threads shorter. 


12, Scientists believe that the animal an- 


not been lost as completely as the hair 
elsewhere. 
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iy amply turning a valve! 
Cheaper ‘Than Coal 
‘or Wood 


‘Mr. Oliver calls his invention 
‘the Oliver Oil-Gas Burner, be 


cause it uses 95% air and only 
% cil, the cheapest fuel there 
in, turning ‘them into. actual 
gas that burns with an in- 
tensely hot, clean flame. No 
wicks, na smoke, no odors 
16 Models to Fit Any 
Stove or Furnace 
‘Made in 16 different models to 
fit any kind of cook stove, heat- 
ing stove or steam, hot water, 
cor hot air furnace. No noisy 
‘motors, no gas or electrical connections, no 
‘moving parts, and installation can be made 
with no changes whatever. Gives even heat 
all day long without a bit of attention—a 
‘warm cozy house in the morning or a quick 
fire at turn of valve. You can absolutely 
depend upon your Oliver to heat your home 
in coldest zero weather —it gives 3 fimes the 
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on cold mornings to build fires—no 
‘no more worries about coal short= 
ince this Wonderful New Invention. 


heat of coal or wood. Cheap—fool-proot— 


absolutely safe—lasts a lifetime— 
now in use! 


clamoring for this wonderful new device. 
Mes. W. N. Spencer of Connecticut writes; 
“The Oliver in my heating stove works like 

Te is wonderful to have quick heat 


‘and no work 
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People sometimes sit hours in hot, stufly opera houses to 
> hear our famous opera singers. Yet the immortal notes of 
those same stars are broadcasted from radio stations and 
are listened to by thousands in the comfort and seclusion 
of their own homes. 

Perhaps you would rather follow an athletic contest play 
by play, or listen to a speech by some famous man. Or per- 
haps the market, crop and weather reports would prove 
more interesting to you. 
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territorially protected dealers, who will concentrate, solicit and serve 


the consumer in the sale of Paragon Radio Receivers. If interested, 
write us for details. 


ADAMS- MORGAN CO., 18 Al 


in Ave, Upper Montelair, N. J. 


Mustration shows the 
new Paragon RB2 
Regenerative Receiver 
with two-stage tone 
‘amplifier. Price $135.00, 


(Licensed under 
Armstrong Patent 
‘No. 1,113,149) 


COLGATE’ © 


Shaving Stick | 


“HANDY GRIP’ano REFILL 


“L have used all the prep- 
arations on the market, 
and Colgate’ 
Grip’ Shaving 
anything else Ihave ev 
tried. It is wonderful, 
‘The first time I lachere: 
with ieT choughe Thad & 
ew razor.” 

‘Name on request 


Why \Vear Bristles Ania from Home? 


‘Wherever you travel you will find that Colgate's "Handy Grip” 
Shaving Stick is used by most men who appreciate the importance of 
shaving every morning 

“There are good reasons for their preference. 

With hot water or cold, with soft water or hard, Colgate’s makes 
a copious, fragrant lather which softens the beard at the base, where 
the razors work is done. It makes shaving easy, and leaves the face 
cool and refreshed. 

Colgate’s "Handy Grip” Shaving Stick can be packed easily and 
safely. The metal case prevents crushing or smearing. 

‘And think of the economy. A New York business man, whose name 
will be given on request, writes us that he got 551 shaves out of one 
“Handy Grip” Shaving Stick. It isnot uncommon for a Colgate Shaving 
Stick to last a year or more in daily use. 


COLGATE & CO. Established 1806 NEW YORK 


NOTE—Our long experience and great facilities en- 
able us to make marvelous shaving prepa- 
rations, including cream, powder, cake soap, 
and sticks. We can, therefore, give you the 
impartial assurance that Colgate’s "Handy 
Grip"? Shaving Stick is the last word in 
shaving comfort, convenience and economy. 


